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I.  INTRODUCTION 

The  US  Army  Missile  Research  and  Development  Command's  Imaging 
Seeker  Algorithm  Development  Microprocessor  System,  which  employs  the 
Intel  3000  microprocessor,  was  used  in  developing  this  optical  contrast 
variable  gate  centroid  tracker.  The  tracker  processes  data  taken  from  a 
lOK  memory  vdiich  has  been  "filled"  with  digitized  data  from  a 100  X 100 
element  image  produced  by  a Fairchild  Charge  Couple  Device  (CCD)  201 
camera.  A hardware  description  of  this  system  Is  currently  being 
prepared  and  will  be  published  in  a forthcoming  report. 

The  major  portion  of  the  tracker  program  is  micro  coded  and  is  called 
through  macro-mnemonics  which  are  used  like  subroutine  calls.  This  macro 
instruction  set  is  an  emulation  of  the  EAI-PACER  100  assembly  language 
with  some  additions  to  allow  for  the  specialized  tracker  mnemonics.  The 
actual  program  listings  for  the  micro  and  macro  code  are  presented  in  the 
appendices. 


II.  MAIN  TRACKER  LOGIC  FLOW  DESCRIPTION 

Figure  1 shows  the  main  flow  of  the  optical  contrast  variable 
gate  centroid  tracker.  The  macro  code  presented  in  Appendix  A imple- 
ments the  tracker  through  the  micro  ceded  subroutines  presented  in 
Appendix  B. 

Block  No.  1 in  Figure  1 corresponds  to  sequence  numbers  19  through 
23  in  the  macro  code  of  Appendix  A.  The  ST.ART  ’"outine  initializes  I,  J, 

K,  and  L for  the  minimum  gate  as  shown  in  Figv..re  2.  Th.e  octal  ten  in 
latch  6 will  put  out  the  cross  hairs  on  the  gate  display.  The  WINDOW 
routine  will  load  the  window  latches  with  the  rurre'.r  I,  J,  K,  and  L as 
shown  in  Figure  3.  The  tracker  will  display  its  minimu.ti  with  cross 

hairs  when  it  cops  on  the  pause  irstruction.  This  is  a "cage"  mode 
where  the  contrast  of  the  target  within  the  2 by  2 gate  will  be  tracked 
upon  resumption  of  execution  bv  single  stepping  past  the  pause. 

Block  No.  2 in  Figure  1 cor'"esponds  to  sequence  numbers  24  through  48 
in  the  macro  code.  The  six  in  latch  6 will  enable  the  status  on  the  lOK 
memory  to  be  loaded  from  the  100  X iOO  r.CD  array  and  will  also  enable 
the  frame  request.  The  fR.A’dEV  routine  will  issue  a frame  request  strobe 
to  fill  the  lOK  uiemory  and  loop  until  the  status  of  the  uiemory  is  ready 
as  shown  in  Figure  4.  Instructions  27  through  Z',  calculate,  the  mean 
value  of  the  data  within  the  minimum  gate.  Wlien  this  compared  to  the 
"nominal"  value  of  seven  in  this  case  (instructions  3F  through  48), 
various  flags  are  set  to  track  eithet  a "black"  or  te"  target.  This 

nominal  value  does  not  need  to  be  fixed  as  it  ts  here,  but  could  be  set 
by  an  automatic  gain  control  lu  an  optimum  si  tu.->tiou.  Instruction  49 
reinitializes  the  1,  J,  K,  ?nd  L i.iicro  registers  iestroved  during  'he  aean 
value  and  compare  calculations  (FTART  roi’tinu,  Figure  5).  Instructions 
50  through  53  set  up  the  bias  and  gain  Ittchee  w'.I  b decide  the  ampi  ’ ' 
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and  bias  point  in  the  video  that  is  to  be  digitized  coming  from  the  CCD 
array.  Instructions  55  and  59  set  the  color  of  the  tracking  gate 
depending  upon  what  contrast  target  will  be  tracked. 

Block  No.  3 in  Figure  1 is  represented  by  a FRAMEW  instruction 
(sequence  No.  57).  Instructions  54  through  61  represent  block  No.  4 in 
Figure  1. 

Instructions  62  through  73  represent  block  No.  5 in  Figure  1.  The 
MEAN  instruction  takes  the  digitized  data  within  the  tracking  gate  and 
calculates  the  mean  value  as  shown  in  Figure  6. 

Instructions  74,  75,  and  76  represent  block  No.  6 in  Figure  1.  Hie 
EGATES  instruction  sets  the  size  of  the  edge  gates  shown  in  Figure  ?.  It 
also  sets  thf.  target  flag  if  the  macro  _code  mean  value  calculation  found 
the  mean  to  be  less  than  seven  as  shown  in  Figure  7. 

Instructions  77  through  99  represent  block  No.  7 in  Figure  1.  The 
CNTRD  instruction  calculates  the  centroid  of  the  target  -lithin  the 
tracking  gate  as  shown  in  Figure  8. 

Instructions  100  through  122  represent  block  No.  8 in  Figure  1. 
NGATEA  and  NGATEC  calculate  NX  and  NY,  respectively. 

NX  = TAXG  - AXG/2  + 4 YS 

NY  = TAYG  - AYG/2  + 4 XS 

TAXG  is  the  target  area  in  X gate 

TAYG  is  the  target  area  in  Y gate 

AXG  is  the  total  area  of  X gate 

AYG  is  the  total  area  of  Y gate 

XS  is  the  length  of  gate  in  X direction 

YS  is  the  length  of  gate  in  Y direction 

NGATEB  and  NGATEL  calculate  I,  K and  J,  L,  respectively. 

DX  = NX/ (4  YS) 

DY  = NY/(4  XS) 

DELXX  = - + DX^ 
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I = X beginning  of  gate  = DELXX  + CX 
K = X end  of  gate  = CX  - DELXX 

DELYY  = - 

J = Y beginning  of  gate  = DELYY  + CY 
L = Y end  of  gate  = CY  - DELYY 
CX  = target  centroid  in  X direction 
CY  = target  centroid  in  Y direction 

A detailed  calculation  of  the  new  gate  is  shown  in  Figures  9 
through  12. 


III.  CONCLUSIONS 

The  current  optical  contrast  variable  gate  centroid  tracker 
is  now  undergoing  several  stages  of  optimization.  This  has  been  imple- 
mented and  is  useful  in  locking  onto  and  tracking  targets  at  long  ranges; 
however,  it  does  have  the  same  limitations  as  other  contrast  trackers, 
i.e.,  a well  bounded  "patch"  of  contrast  is  necessary  to  track  properly. 
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I,  J,  K,  AND  L ARE  REGISTERS  IN  THE  INTEL  3000 
CENTRAL  PROCESSING  UNIT. 
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Figure  3.  WINDOW  routine 
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Figure  4.  FRAMEW  routine 
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Figure  5.  Reinitialization  of  I,  J,  K,  and  L. 
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Figure  8.  (Continued), 
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ILR(RO)  FFl! 

357 

1 77mi 

NxML  ! 

ILP(J) t 

35H 

1 37M! 

ClA(AC) ) 

350 

1 36M! 

LMKRO)  FFl  ROM) 

360 

135mi 

AHA(AC) ) 

361 

1 3ftM! 

NOP(AC)  JFliMYEEG.YEEG) ! 

3ft? 

lft3M! 

YrFRt 

LMKRO)  FFl  RRM) 

363 

IftftM! 

ACm(AC)  FFl  RUM! 

36ft 

1 OftM  • 

NOP(A)  JCR(NOr)ATA)  ) 

365 

lft?M< 

NyfFF.i 

ILR(PO)  FFl! 

366 

lft7H! 

ILR( J) ) 

367 

15  7h! 

LMKR9)  FFl  RRM) 

36R 

1R7m! 

AMA(AC) ) 

360 

IHftM! 

NOP(AC)  JFL (MOOAT.YOLG) ) 

370 

1R3H! 

YRLft! 

LMKRO)  FFl  ROM) 

371 

IRSu* 

ACM(AC)  FFl  RUM  JCR(NODAT)) 

37? 

0C3m! 

EMOC! 

CLR(RO) ) 

373 

OCSm! 

LMKR'R)  KOOnOftJ 

37ft 

OFSmi 

ILR(M)  RUM  PAGEI  J7R(FETCH)) 

375 

lfl2M> 

NonAT! 

NOP(A)  JCC(N30ATA)) 

Figure  8.  (Concluded). 
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MACRO  CALLING  INSTRUCTION 


NGATEA  AXGH 


CALCULATE  OX 


MGaTF*  N6ATFR  NGATEr  AMO  'JGATEL  CALCULATE  E^SES  OF  TMF  GATE 
ANn  thE  new  I J K L */ 

NGATtA!  LMI(H'i)  RRm: 

ACM  (AOS 
CIA(AC)  FFl: 

SDR(R6)  FFl: 

CLR(R7I S 
LMI(R7)  K00007S 
LMKR7)  FFl  PRMS 
ACM (AC I I 
LMI(R7)  FFl: 

LMKR7)  RRM: 

AMA(AC) I 
A0R(R6) I 
CLR(R7) S 
LMI(R7|  KOOOOTS 
LMKR7)  RRM; 

ACM (AC) S 
ALR(AC) ; 

ALP (AC) S 

LMI(RP)  FFl  P«|MS 
ALR (RG) S 

SOR(A)  FFl  i7R(FETCM)  PAGFIS 


17? 

/» 

17T 

17a 

ISHt 

175 

2SM< 

17ft 

35MI 

177 

45H  ! 

17R 

55H1 

179 

65hi 

190 

7SH! 

191 

09SH' 

19? 

03CM! 

193 

OOCM! 

19a 

OnOMl 

195 

OCDMl 

199 

OHOH! 

197 

OAOM! 

199 

9DH! 

199 

90Ht 

190 

«CH! 

191 

9CH! 

19? 

OACM! 

193 

OCCm! 

194 

OCEm! 

Figure  9.  New  gate  calculation  of  DX. 
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J 


MACRO  CALLING  INSTRUCTION 
NQATEC  AYGH 


CALCULATE  DY 


Nr,ftTrC!  LMl  (R<>)  RRms 
ACM (AC) i 
CIAIAC)  Ffl! 

SDRIR6)  FFl! 

CLR(RT) S 
LMKR7)  KOOnORl 
LMI(R7>  FTl  RRMS 
ACM (AC) « 

LMKR7)  FFls 
lmi(;7  7)  rrm: 

ARA (AC) I 
AORIRft) S 
CLRIR7) : 

LMI(R7)  KOOOORI 
LMI(f»7)  rrm: 

ACM(AC) S 
ALR(AC) ; 

AlR(AC) S 

LMI(RR)  FFl  JWM: 

ALR (R^) S 

SDR(A)  FFl  I7R(FF;TCH)  RACiFi: 


Figure  11.  New  gate  calculation  of  DY, 


20 


20R 

17H» 

20Q 

27Ht 

210 

37H! 

211 

17H! 

212 

37H! 

213 

67Ht 

2lA 

77H! 

21S 

0A7H! 

21A 

0R7H! 

217 

0C7^! 

211 

0L)7h! 

21R 

0F7-M 

220 

0F7-<! 

221 

0F1-I! 

22R 

0- R-l! 

223 

OFC-l! 

2?4 

OFO-i! 

223 

OEO-i! 

22S 

OFCh* 

2?7 

OF  J-41 

221 

OFM-ii 

r 


MACRO  CALUNQ  INSTRUCTION 

NOATEL  D6LV 

ADR  CY 


CALCULATE 
NEW  J AND  L 


14H< 

N'.aTi'L!  LM 

23a 

2.^-)  1 

ACM 

?3l 

3-)H  • 

SPA 

23? 

49H  > 

ALP 

233 

59-I- 

SOP 

23!» 

CIA 

23S 

7SH! 

LHI 

23*. 

HMh> 

LMM 

237 

! 

AMA 

23A 

0A4-M 

SOP 

239 

09"'-! ! 

ILP 

24  0 

0C2-(! 

AMA 

24  1 

0’)H9! 

SOP 

1(3^) 

(AC)  S 
(AC)  : 

(A)  i 

(A)  FFI : 

(AC)  FFl! 

(P)  FFl  P3X5 
(T)  PPM: 

(AC)  « 

( J)  FFl  : 

(A)  PPM* 

(AC) : 

(L)  FFl  I7P(FETCH)  PA(Jfl: 


Figure  12.  New  gate  calculation  of  J and  L. 


Appendix  A. 

TRACKER  MACRO  CODE  LISTING 


A 


i;  0(10(10  000001  010000 
g;  00001  0B0fg0  000000 
3t  00002  000001  000002 
<!  00003  000001  000003 
51  02(104  000001  000004 

mvfur  teren  000005 
00006  000001  000006 


frT 

7: 

-■0T 

9| 


00010  000001  000012 
101  00011  000001'  ■00011' 


DELX 

ASUH 

WSAItg- 

XEEG 

XAfG 

XRLG2 

XALG — 


OCT 
OCT  - 

ess  1 

-(►« i- 

BSS  1 

-050- 1 

ess  1 

VSt-  -t 

BSS  1 

—ess r 


?i 


111  00012  000801  gggg42 

l3:  00014  000101  000014 


15|  00016  100001  000016 
16  ( 00017  M0001  000tTT- 


171  00020  000001  000020 

191  00100  12S400  000262 
00101  000000  00«)gTO 


YEEG 

TA€C 

YBLOz 

XDAR 
TBA0  ' - 
BRF 


BSS  1 

-055^  — r 

BSS  1 


»ss 

BSc 

-0SS- 


BSS 

-*HS 

START 

-rA 


1 

1 

1 

T00 — 
IMT 

— TOIr- 


211 

00102 

176400 

060O(’O 

DU 

6 

— ttr 
23i 

gPigy 

00104 

1M400 
037 400 

00000V 
0000  00 

P 

251 

0rici6 

176400 

060001- 

DO  _ 

6 

26t- 

271 

*ri0^ 

0L11O 

10^000 

000000 

00  00  00 

000273 

LA 

THREE 

Wt- 

291 

etiir 

00112 

lT04tV 

120400 

060001 

000254 

MEAN 

FCOUNT 

311 

irt'iiiS 

00114 

174400 

000000 

0r00r^ • 

000254 

LA 

ECOUNT 



33  1 

00116 

000400 

000254 

STA 

ecount 

3»t 

39t 

00120 

000000 

174400 

0000re 

EO 

' 36t 

37i 

0oiet- 

00122 

000400 

033000 

000094 

l400ee 

LRS 

14 

391 

00128- 

0(124 

072000 

000000 

SGE 

4#t 

411 

0O126 

010000 

030000 

000000 

*^clr 

6T  A 

43 1 

00187- 

00130 

000600 

000020 

STA 

• 

4bl 

pri cx  pippi w 

00132*000000 

VWVA w~ ' 

880277 

BLACK 

LA 

OCNE 

47t 

00134 

000000 

000276 

LA 

STA 

TWENTY 
T AR0ET 

464 

4«l 

00136 

180400 

0002 62 

WHITE 

START 

IV’It' 



■ i#l 
• . 

0tT 

iET  Gain 

00148  1764B#' 

TO  MAX 

000000 

B« 

-s 

5Sl 

54| 

-M-0 


SET 

00141  00001 


000071 


BLANKING  LEVEL 


LA 


BIAS 


00142  176400  040000 

BT8B6  hope  latch  FOB  VIDEO 


DO 


00143  0O0C00  000270 

.. . 0( 144  00440B  BB0074 

S6t  0(145  17640,0  060000 


start 


L* 

— OB- 


EIX 

TABOET- 


DO 


6 


5tl  tei46  1291 


sai  eti«7  $eee$$  aeazaa 

9«t  e(i9r  ee44r0  000374 
601  01191  176400  060000 
■ *it  00190  10440#  f0000 
62:  0(193  121090  000299 
-■6Bt  tH94  lt0»Ot  000094 
94|  ^0199  174400  000000 
• eyt -00190 '000000' 00029* 
661  0(157  032400  070000 
— «Tt  grrep"00P<0o  000094 — 
601  00161  030000  000000 


00163  O0S40O  000294 
0T If *'099000  140000 

00169  000400  000009 
-rrWr  191400  000099  ^ 
tri67  122000  000002 


SAVE! j 


761  uri71  121000  000299 

T7l  tTiy?'T»0O0O  eOBBfT 
76|  0(173  000000  0000('4 
-701-  00174  032400  070000 
£01  00179  060400  000004 
011  -00176  030000  000000 
821  00177  174400  0000(0 
"Oei  00000  OO00OO' fO00i(i 
84t  00201  003400  000004 
00002  080000  140000 
•61  00203  000400  000292 
-091  00204  OOfOOf  000017 
BBl  00209  003400  000004 
"001  000»6-WBO0O  64000(1 
901  00207  000400  000293 
■911  00210  000000  000003 
921  00211  003600  000290 
■ OBI  00212- ^?44»0  00000» 
94 1 00213  000400  000297 
991  00014  000000  000008 
961  00215  003000  000291 

0BI  00217  000400  000260 
■»0i  00220  121400  W02»» 
lOOt  00221  122400  000297 

|01«  00000  694400  0000H0 
1121  00223  0000?!  000297 
1M«  g*?24  M240O  #40000 
1041  00225  000400  000297 
1001  00226  0B000O  00000H 
I061  00227  174400  000000 
00>»  0O0BO  000400  M0PO7 
1001  00231  032000  100000 
iOOt  #0g»g  121000  000602 
llOl  03233  000000  000252 


112t  09235  174400  000000 
1131  49286  000000  000060 
1141  00237  032400  040000 
MOl-  00240  000400  BB026»« 

114:  0,i?41  030000  000000 


EGATES 

SAVEIJ 


NGATEA 


» * - • v-Cf.  . ■ 


;iSi 


• gg'44 

■ 4^45 
04247 


00J400  000260 

B<e0»»a  H00M 


- 1» 

D *7GM 

— *4f9 H» — 


12  01 

^*t4- 

123| 


124000  000003 


NOATEL  psly 


1241 

126< 

-tTfr- 

128: 


00251 
03252 
002  53 

00254 

32255 

03*50 


010030 

000001 

009001 

0300«1 

000001 

000001 

000001 

000001 


000143 

Mti** 


000251 

000252 

000253 

000254 

000255 

000255 


-W 

YG 

CX 

CY 


J STAfiT 

GSS  1 

BS5  1 

BSS  1 


1301  03357  000001  000257 


geowT- 

I 



AXGH 


-055 1- 

ass  1 

-555 -t- 

BSS  1 


l32t  03261  000001  000261 
1331  80262  000003  010000 
0 )263  000003  010000 


1941  i0;75 


000000 


1400000 


Appendix  B. 

TRACKER  MICRO  CODE  LISTING 


1 


*H*S  VERS  P.o  optital  contrast  variarlE  gate  centroid  track  errors^  0 page  ? 


RECORD 

NUMBER 


I 

p kruss  Field  length=s  default=o 

3 MICROPSIKFFFFF  = 1O1O10  KFFFF  A=  1 0 1 O'*  9 K7FFFF=  1 00 1 1 B 

(*  KBOOOO=10OlOR  K00FFF=10001  9 K000f.0  = 1 OOOOfl 

S K0000F=0U11R  KOOOOF=011in9  KO00OD=0H01R 

A KOOOOC=OUOOR  KO000R=010l  1 9 KOOOO  A=0 1 0 1 OR 

7 K00009-01001R  K00009=010009  K00007=00111R 

9 K00006=001 lOR  K0000S=00 1 0 1 9 K00004=00 1 OOR 

9 K00003>0001IR  K00007  = 0001'>9  KOOOO 1 =0000 1 R 


10 

11 

1? 

13 

KRUSS 

KRUS« 

KOOOOO=OOOOOR) I 

/•  ALL 

MICROCODE 

IS  ON  PAGE2  VITH  default  SET  TO  000'>1  FOR  OTHER  */ 

lA 

OTHFR 

FIELD 

LENGTH=5  DEFAULT=00001B 

15 

MICROPS(STROBE=10000fl  PAGFI=00000B  PA6E?^000018 

lf> 

17 

IR 

/*  DEFINITION  OF 

STR08E2=10001B) I 
BUS  CONTROL  FIELD  */ 

19 

20 

CRUS 

field 

LENGTH=3  OEFAULT=0 

21 

MiCROPS(NBO*OOOB  INHxOOlR  RMW=0108  C*'R=011B 

22 

23 

2A 

/• 

NRO 

RIN>100B  ROT=101R  RRM^UOR  PwMx111B)I 

NOBUS  OPERATION 

25 

INH 

inhibit  CPE  array 

26 

Rmw 

REAO-MODIFY-VRITE 

27 

cnr 

CPU  NEEDS  BUS 

29 

RIN 

request  input 

29 

ROT 

request  output 

30 

RpM 

request  read  MEMORY 

31 

RWH 

request  write  memory 

32 

33 

sft  up 

symbolic  representation  of  register  designations  •/ 

34 

35 

A 

STRING 

•ROM 

36 

I 

STRING 

•Rl'l 

37 

J 

String 

•R?» » 

39 

P 

STRING 

*R3*I 

39 

K 

string 

•R4« « 

40 

L 

STRING 

•R5»  1 

41 

Temp 

STRING 

•R6»l 

42 

temp? 

STRING 

•R7»l 

43 

M 

STRING 

•RB»I 

44 

45 

PAUSE 

FIELD 

LENGTHxl  DEFAULTS 1 

46 

47 
49 
49 

OFH! 

Fetch  1 

MICROPS(PP=0»I 

NOP(A)  JPRICNTRO  MEAN  SAVEIJ  RESTIJ  EGATES  NGATEa 

50 

NGATEB  NGATEC  NGATEL  MINOOM  FRAME  START  NOTC  NOTD  NOTE 

51 

NOTE) 1 

52 

/* 

CALCULATE  MEAN  VALUE  FOR  100  BY  100  ARRAY  oEING  DIGITIZED 

53 

IIH! 

MEAN! 

CLA(AC) 1 

54 

2IH! 

SDRIR61  FFll 

28 


1<HAS  VERS  ?.0  OPTICAL  CONTRAST  VARIABLE  GATE  CENTROIO  TRACK  E»RORS=  0 


PAGE  1 


RECORD 

NUMBER 


5S 

2CH< 

SOR(M)  EFU 

56 

IOCm! 

ILP(J) 1 

57 

1 ICh! 

SOR(A)  FF1« 

5fl 

11AM! 

Annoi  1LR(I)« 

5R 

IIDHI 

DCA(AC) 1 

60 

UEm! 

CLA (T) I 

Gl 

12EM! 

ALRIAC) ( 

62 

13FM! 

ALR(AC) 1 

63 

14EM! 

ALR(T) > 

64 

15EM! 

ALR(AC) « 

6S 

16EM! 

ALR(AC) 1 

66 

17EM! 

ALR(AC) 1 

67 

18EM! 

ADR (T)  ; 

6fl 

19Em! 

ALP(AC)  1 

69 

IAEH! 

ALP(T) » 

70 

IBEM! 

ILP( J) J 

71 

ICEMi 

ALP(T) J 

72 

lOEw! 

SDP(T)  ; 

73 

lOAH! 

LOAOn!  LMI(T)  EFl  PRMI 

74 

lOOH! 

LDI(AC)  FFl; 

75 

IFDHl 

ALR(R6) I 

76 

lEEMl 

ILR(M)  FFU 

77 

ieehi 

ILR(L) 1 

78 

IEFHI 

S0R(R7)  FFU 

79 

IEEh! 

CMR(R7) t 

80 

IEOH! 

ILRU)  FFU 

81 

lECH! 

ALR(R7)  FFU 

82 

lOCH! 

NOP (AC)  JFL(LOAOOtJGT) 1 

83 

lOBH! 

Jr,T!  ILR(A)I 

84 

109h! 

SOP(J)  FFU 

85 

179h| 

ILP(K) 1 

86 

169h! 

SDP(P7)  FFU 

87 

159m> 

CMR(R7) ( 

88 

149HI 

ILP(I)  FFU 

89 

139HI 

ALR(R7)  FFU 

90 

129m! 

NOP (AC)  JFL (AOOR.RTNN) ( 

91 

1 IBM! 

RTNN!  LMKR9)  FFU 

92 

118M! 

ILR(M)  RMMt 

93 

128HI 

1LR(R6) 1 

94 

138H! 

SOR(A)  FFl  J?R(FETCH)  PAGEU 

95 

12H! 

5AVFTJ1  LMKR9)  FFU 

96 

32M! 

ILR(I)  RWMI 

97 

31H! 

LMI(R9)| 

98 

41H! 

ILRU)  RNM  J7R(FETCH)  PAGEU 

99 

13H! 

RFSTIJ)  LMKR9)  FF)  RRMI 

100 

53H! 

ACM(AC) I 

101 

SIHI 

SOR(I)  FFU 

102 

61H! 

LMKR9)  RRMt 

103 

71H! 

ACH(AC) I 

104 

81H! 

SOR(J)  FFl  J2R (FETCH)  PAGEU 

105 

/* 

CALCULATE  BOUNDARY  AREA  OF  EDGE  GATES 

106 

14H! 

EgATES!  LMI(P)  FFl  RRMI 

107 

24H! 

ACM(AC) I 

108 

34H» 

S0R(R6)  FFU 

29 


It 


« 


•/ 


r 


XMAS  VERS  >.0  OPTICAL  CONTRAST  VARIABLE  GATE  CENTROID  TRACK  ERRORS=  0 PAGE  <, 


RECORD 

NUMBER 


I 

I 


lOR 

44H! 

LMKR9)  FFl: 

an 

54H! 

ILR(I) t 

HI 

64H! 

C!A(AC»  FF1« 

112 

74H! 

SOR(R7)  FFll 

111 

84HJ 

ILR(K) 1 

llA 

85H! 

ALR(R7)  RWM( 

115 

36H! 

LMI(R6I  FFU 

116 

87H! 

SRA(AC)  1 

117 

97H! 

SRAIACi 1 

as 

96H! 

TZA(AC) < 

119 

95H! 

NOP(AC)  JFL(MINX.NOMINX) ; 

120 

0A2HI 

MINX!  INA(AC)  FFll 

121 

0A3H! 

NOMINXI  S0R(A>  FFl  RVMI 

122 

0A4HI 

LMKR9I  FFll 

123 

0A5H! 

ILR(J) 1 

124 

0A6HI 

CIA(AC)  FFll 

125 

0B6H! 

SOR(R7)  FFll 

126 

0C6H! 

ILR(L) * 

127 

006M! 

ALRIR7)  RWMI 

12S 

0E6H1 

LMKR6I  FFll 

129 

0F6H! 

SRA(AC) I 

130 

106H! 

SRA(AC) I 

131 

105M! 

TZAIAO  I 

132 

IISHI 

NOP(AC)  jFLlMlNYfNOMINY) 1 

133 

122H! 

MINY!  INA(AC)  FFll 

134 

123HI 

NOMINYI  S0R<R7)  FFl  RVMI 

135 

124HI 

ILRIR9)  FFU 

136 

127H! 

ILR(R9)  FFll 

137 

167HI 

ILR(A) I 

13B 

1A7M! 

ClAIAC)  FFll 

139 

1B7H! 

SOR(R8)  FFll 

140 

1C7HI 

ILR(I) I 

161 

107H! 

ALR(A) 1 

142 

1E7HI 

LMKR9)  FFl  RVMI 

143 

1E7H! 

ILR(R9)  FFll 

144 

1F6H! 

LMKR9)  FFU 

145 

1E6HI 

ILR(K> 1 

146 

106MI 

ALR(R8> 1 

147 

1C6H! 

CIA(AC)  FFl  RtfMI 

148 

1B6HI 

ILR(R7) 1 

149 

186HI 

ClAIAC)  FFll 

ISO 

156HI 

SORIRB)  FFll 

151 

116HI 

ILRIR9)  FFll 

152 

117MI 

ILRIJ) 1 

153 

107HI 

ALRIR7) 1 

154 

103HI 

LMIIR9)  FFl  RWMI 

155 

102HI 

ILRIR9)  FFU 

156 

lOlHI 

ILRIL) 1 

157 

lllMI 

ALRIR8) 1 

158 

112HI 

CIAIACI  FFll 

JS9 

113HI 

LMIIR9I  FFl  RWMI 

160 

/• 

IF 

MFAN  VLAUE  IS  LESS  THAW  SEVEN  TRACK  BLACK  ON 

WHITE 

161 

IF 

MfAN  VALUE  IS  GREATER  OR  EQUAL  TO  SEVEN  TR'CK 

WHITE  ON  BLACK*/ 

162 

119MI 

CLRIR9) 1 

30 


XMAS  VERS  3.0  OPTICAL  CONTRAST  VARIABLE  GATE  CENTROIO  TRACK  ERRORS=  0 PAGE  S 


RECORD 

NUMBER 


LMI  (R91  KOOOOE  FEU 
LMKR9)  RRmJ 
ACM(AC>  FFl  STZ« 

NOP(AC)  JFl (WHITE. BLACK > S 
WHITE!  CLR(R9)I 

LMKR9)  Konoos  rrm; 

LCM(AC) I 

INA(ACI  FFl  RWM  PAGEl  J7R(EETCH)j 
BLACK!  NOP(AC)  PAGEl  JZR(FETCH)! 

NGaTEA  NGATEB  NGATEC  and  NGATEL  CALCULATE  E^GES  OF  THE  GATE 
ANO  the  new  I J K L */ 

NGATFA!  LMI (R9>  RRMI 
ACM (AC) « 

CIA(AC)  FFl: 

S0R(R6)  FF1« 

CLR(R7) I 
LMKR7)  K00007J 
LMKR7)  FFl  rrm; 

ACm(AC) I 
LMKR7)  FFl; 

LMKR7)  RRM; 

AMAIAC) I 
A0R(R6) I 
CLRCR7) » 

LMKR7)  K00003* 

LMKR7)  rrm; 

ACM(AC) t 
ALR(AC) ; 

ALR(AC) I 

LMKR9)  FFl  RWM; 

ALR(R6) I 

SOR(A)  FFl  I7R(EETCH)  PAGEl; 

NGATPB!  LMKR9)  RRMI 
ACM (AC) < 

SRA(AC) I 
ALR(A) I 
SDR(A)  FFH 
CIA(AC)  FFl; 

LMI(P)  FFl  RRMI 

lmm(T)  rrm; 

AMA(AC) I 
SDR(I)  FFl; 

ILR(A)  RRMI 
AMA(AC) I 

SDR(K)  FFl  JZRIFETCH)  PAGEl I 
NGATFC!  LMKR9)  RRMI 
ACM (AC) I 
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S0R(R6)  FFll 
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LMKR7)  KOOOOBI 
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ACM(AC) I 
LMKR7)  FFll 
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0A8H! 

SOR(J)  FF1« 

239 

oasm 

ILR(A)  RRMI 

2A0 

0C8H! 

AMA(AC) I 

2*1 

0D8HI 

SDR!L)  FFl  JZRIFETC8)  PAGEU 
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WINDOW 

—(VARIABLE  WINDOW  MICROROUTINF 
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PA  OF  *' 
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307 
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308 
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309 
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17AHI 

WHITEEI  ACMIAOl 

3U 
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LMKT)  FFl  RRMI 

315 
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AIA(AC) I 

316 

190HI 
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317 
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NnOATAI  ILR(L>I 

318 
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SOR(R6)  FFll 

319 
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CMR(R6) 1 
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ILRU)  FFll 
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194HI 
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154MI 

NOP (AC)  JFL ( CLOAO t JGTL) 1 

323 

163HI 

JGTLI  ILR(A)I 

324 

169HI 

SOR(J)  FFll 
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1<»5M! 
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3^A 
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32  T 
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375 
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NOP (A)  JCC(NOOATA)t 

376 

EOF 

NO  PROGRAM  ERRORS 
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BLACK  Ta6«(171) 

BLACKK  106«(307) 

CAOOR  (287) t 330 

CLOAO  (302) t 32? 

CNTRO  49,(274) 

DATA  316,(331) 

CGATES  49,(106) 

ENOC  330,(372) 

FETCH  (49) ,94,98,104,170,171,194,207,228,241 ,250, 256, 26R, 269, 270, 27 1,272, 

374 

FRAME  S0,(?51) 

JGT  82,(83) 

JGTL  322,(323) 

LOAOO  (73) ,82 

MEAN  49,(53) 

MINX  119,(120) 

MINY  132,(133) 

NGATEA  49,(174) 

NGATE8  SO, (195) 

NGATEC  50,(208) 

NGATEL  50,(229) 

NODAT  369,371,(375) 

NOOATA  316, (317) ,364,375 

NOMINX  il9,(121) 

NOMINY  132,(134) 
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NOTE  50,(271) 
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RTNN  90,(91) 

SAVEIJ  49,(95) 

START  50,(257) 

VAT  1252), 255 

WHITE  166,(167 

VHITEE  306,(313) 

WINDOW  50,(243) 

XBLG  352,(353) 

XEEG  345,(346) 

YBLG  369,(370) 

YEEG  361,(362) 
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record  CPE  El  FO  JUMP  KBUSS  OTHER  CB»)c  PAUSE 

NUMBER  <S543?I0  10  10  6S43210  43?10  A3P10  ?10  0 

1 


? 

KBUSS 

Field 

LENGTH=5  default=o 

3 

MICROPS(KFEFEF=l0101B  KFEFE4  = 1 0 1 O'^B  K7FFEE=  1 00 1 1 B 

A 

K80000=10010R  K00FFF=l000t B K00060=10000R 

s 

K0000F=01111R  KOOOOE=011lnB  K000OD=0 1 1 0 1 B 

f. 

KOOOOC'OllOOR  K0000R=010iTB  K0000A«0|010B 

7 

K0000R>01001R  KOOOOfl=0100oB  K00007=001UB 

R 

K00006^00110B  K0000S=001Ol 3 K00004=00 1 OOB 

R 

K00003=0001 IB  K0000?=000lOR  K00001=00001B 

10 

KOOOOO=OOOOOB) < 

11 

12 

13 

KBUSS 

KRUSt 

/*  ALL 

MICROCODE 

IS  ON  PAGE2  with  DEFAULT  SET  TO  OOOol  FOR  OTHER  •/ 

lA 

other 

Field 

LEN6TH=5  DEFAULT=00001B 

IS 

MICROPS(STROBE=10000S  PAGE1=00000B  PAGEP^OOOOIB 

16 

17 

18 
IR 
20 

STROBE2=10001B) t 

/•  DEFINITION  OF 

BUS  CONTROL  FIELD  •/ 

CBUS 

FIELD 

LENGTH=3  default»o 

21 

MICROPS(NBO=OOOB  INH*001R  PMV=010H  C*'B=011B 

22 

RIN=100B  ROTelOlB  RRM*l!nB  RuM=niB)« 

23 

2A 

/* 

NRO 

NOBUS  operation 

25 

INH 

INHIBIT  CPE  array 

26 

Rmw 

READ-MODIFY-WRITE 

27 

CnB 

CPU  NEEDS  BUS 

28 

RIN 

REQUEST  INPUT 

2R 

ROT 

request  output 

30 

RdM 

request  read  memory 

31 

RWM 

request  write  memory 

32 

33 

SET  (IP 

SYMBOLIC  REPRESENTATION  OF  REGISTER  DESIGNATIONS  •/ 

34 

35 

A 

STRING 

•ROM 

36 

I 

STRING 

•R1  M 

37 

J 

String 

•R?*  J 

3fl 

P 

STRING 

•R3* « 

3R 

K 

string 

•R4«  1 

40 

L 

STRING 

•R5*l 

41 

temp 

STRING 

•R6* « 

42 

TEMP2 

STRING 

•R7*l 

43 

M 

String 

•R8»l 

44 

45 

PAUSE 

. Field 

LENGTH«1  DEFAULT*! 

46 

MICROPS<PP»OI 1 

47 

48 

4R 

OFH! 

FETCH! 

NOPIA)  JPRtCNTRO  MEAN  SAVEIJ  rESTM  EGATES  NGATEa 

50 

N6ATEB  NGATEC  NGATEL  NINDON  FRAME  START  NOTC  NOTD  NOTE 

51 

NOTE) 1 

lOOOFH) 

IlOOOOO 

11  00  1100001  00000  00001  000  1 
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RECORD 

CPE 

FI  FO 

JUMP 

KBUSS 

othfr 

CBUC 

PAUSE 

NUMBER 

6543210 

10  10 

6543210 

43210 

43210 

210 

0 

5? 

/* 

CALCULATE  MEAN  VALUE  FOR 

100  BY 

100  array  OEING  OIGITI2FD 

53 

lIHl 

mean; 

CLAIACI t 

(OOUH) 

lOOlOl 1 

11  00 

0000010 

00000 

00001 

000 

1 

54 

21H| 

SDR(R6) 

FFll 

(00?1H) 

OlOOllO 

11  11 

0111100 

Mill 

00001 

000 

1 

55 

2CMI 

SOR(MI  FFll 

(00?CH) 

OlOlOOO 

11  11 

0010000 

mil 

00001 

000 

1 

56 

lOCH! 

ILR(J) I 

(OlOCH) 

OOOOOIO 

11  00 

0010001 

00000 

00001 

000 

1 

57 

IICM! 

SDR (A)  FFll 

(OIICH) 

OlOOOOO 

11  11 

OlllOlO 

mil 

00001 

000 

1 

58 

UAhi 

AODRI 

ILR(I) 1 

<OUAH) 

OOOOOOl 

11  00 

0111101 

00000 

00001 

000 

1 

59 

IIOHI 

DCA(AC) 1 

(OliOH) 

ooinii 

11  00 

0111110 

mil 

00001 

000 

1 

60 

UEH! 

CL4(T) 1 

(OlIFH) 

looioio 

11  00 

0010010 

00000 

00001 

000 

1 

61 

12Eh! 

ALR(AC) 1 

(01?EH) 

ooonoi 

11  00 

0010011 

11111 

00001 

000 

1 

6? 

13EMI 

ALR(AC) t 

(013EH) 

0001101 

11  00 

0010100 

11111 

00001 

000 

1 

63 

lAEHl 

ALR(T) 1 

(014EH) 

0001100 

11  00 

0010101 

11111 

00001 

000 

1 

64 

ISEHI 

■ 

ALRIAOl 

(0I5EM) 

0001101 

11  00 

ooioiio 

11111 

00001 

000 

1 

65 

I6EHI 

ALRIAOl 

<016EH) 

0001101 

11  00 

0010111 

11111 

00001 

000 

1 

66 

ITEM! 

ALRIAC) 1 
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10 
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43210 
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(017EH) 

OOOlIOl 

11 
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1 

67 

19EH1 

ADR(T) 1 

(OIrEH) 

oinioo 

11 

00 
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00001 
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1 

68 

19EH! 

ALR(AC) 1 
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11 

00 

OOllOlO 
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00001 
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1 

69 

lAEH! 

ALR(T) « 

(OUEH) 
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11 

00 

0011011 
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00001 

000 

1 

70 

10EHI 

ILR( J) t 

(OlBEH) 

0000010 

11 

00 

0011100 

00000 

00001 

000 

1 

71 

ICEH! 

ALR(T) I 

(OlCEH) 

0001100 

11 

00 

OOlllOl 

mil 

00001 

000 

1 

72 

IDEHI 

SOR(T) 1 

(OIDEH) 

OlOllOO 

11 

00 

OlllOlO 

mil 

00001 

000 

1 

73 

IDAHI 

LOAODI 

LMKT)  FFl  BRM« 

(OlDAH) 

0011100 

11 

11 

0111101 

00000 

00001 

110 

1 

7* 

IOOM( 

LDI (AC) 

FFU 

(OIDOH) 

0101111 

11 

11 

0011111 

11111 

00001 

000 

1 

75 

IEOH! 

ALR(R6) 1 

(OlFOH) 

0000110 

11 

00 

0111110 

mil 

00001 

000 

1 

76 

lEEHl 

ILR(M>  FFll 

(OlFEH) 

0001000 

11 

11 

oilllll 

00000 

00001 

000 

1 

77 

IFFHI 

ILR(L) t 

lOlFFH) 

' OOOOIOI 

11 

00 

0011110 

00000 

00001 

000 

1 

78 

IEFHI 

SOR(R7) 

FFU 

(OlFFH) 

olooiil 

11 

11 

OllIIlO 

mil 

00001 

oco 

1 

79 

lEEH! 

CMR(R7) 1 

lOlEEH) 

lllOIll 

11 

00 

OllllOI 

00000 

00001 

000 

1 

A8 


XMAS  VERS  ?.0  optical  CONTRAST  VARIABLE  GATE  CFNTROIO  TRACK  ERRORS=  0 PA&E  S 


RECORD 

CPF 

n 

FO 

JUMP 

KBUSS 

OTHER 

CBIIC 

PAUSE 

NUMBER 

6543210 

10 

10 

6543210 

43210 

43210 

210 

0 

BO 

lEOHI 

ILR(J) 

FFU 

(OlFOMI 

0000010 

11 

11 

0111100 

00000 

00001 

000 

1 

ai 

IECH! 

ALR(R7) 

FFU 

(OlFCH) 

OOOOlU 

11 

11 

0011101 

mil 

00001 

000 

1 

B2 

lOCHI 

NOP 

(AC) 

JFL(LOADO 

»JGT)  1 

(OlOCH) 

1101101 

11 

00 

1001101 

00000 

00001 

000 

1 

81 

IDRHI 

JOT! 

ILR 

(A)  1 

(OlORH) 

0000000 

11 

00 

0111001 

00000 

00001 

000 

1 

84 

109M! 

SDR 

(J) 

FFU 

(0I19H) 

nioooio 

11 

11 

0010111 

11111 

00001 

000 

1 

85 

179H! 

ILR 

(K)  1 

(0I79H) 

0000100 

11 

00 

0010110 

00000 

00001 

000 

1 

86 

169HI 

SDR 

(R7) 

FFl  » 

(0169M» 

Olooill 

11 

11 

0010101 

mil 

00001 

000 

1 

87 

159M! 

CMR(R7» 

1 

(01S9H) 

1110111 

11 

00 

OOlOlOO 

00000 

00001 

000 

1 

88 

149H! 

ILP ( I ) 

FFU 

(01*9H) 

OOOOOOl 

11 

11 

OOlOOll 

00000 

00001 

000 

1 

89 

I39H! 

ALR(R71 

FFU 

(0139M) 

000011 1 

11 

11 

OOlOOlO 

mil 

00001 

000 

1 

90 

129HI 

NOP (AC) 

JFL(ADORf 

RTNN)  1 

(01?9H) 

lloiinl 

11 

00 

1000001 

00000 

00001 

000 

1 

91 

1 IBM! 

RTNN! 

LMl (R9) 

FFU 

(On'BH) 

00  tool 

11 

11 

OIIIOOO 

00000 

00001 

000 

1 

92 

118H! 

ILR(M) 

RWMI 

(0118H) 

0001000 

11 

00 

0010010 

00000 

00001 

m 

1 

93 

128MI 

ILR(R6) 1 

(Ol’BH) 

0000110 

11 

00 

0010011 

00000 

00001 

000 

1 

49 


•4 


4 


1 


XMAS  VE«S  P.o  OPTICAL  CONTPAST  VAPIARLE  GATE  CENTPOIO  TRACK  ERRORS^  n oAjE  h 


RECORO 

CPF 

FI  FO 

JUMP 

KBUSS 

OTmfo 

CHIIC 

PAUSE 

number 

(S5a3?10 

10  10 

6S43210 

A3210 

A 3?  10 

210 

0 

R4 

1 IBM! 

SOP(A)  FFl  I7R(FETCM)  PAGFi; 

(OIBRH) 

OlOOOOO 

11  11 

0101111 

1 1 1 1 1 

00000 

000 

1 

9S 

12H! 

SavEIJ! 

LMI (R9) 

FFl : 

(001 ?H) 

0011001 

11  11 

OOOOOl  1 

00000 

00001 

000 

1 

Rf) 

32H! 

ILR(I)  RHM1 

(00T2H) 

OOOOOOl 

11  00 

0110001 

00000 

00001 

1 1 1 

1 

97 

31H! 

LMJ (R9I  1 

(OOllM) 

OOI lOfll 

11  00 

0000100 

00000 

00001 

000 

1 

9B 

AIM! 

ILR(J)  RNM  )7R(EETCM)  PAGEli 

(OOfclH) 

0000010 

11  00 

0101111 

00000 

00000 

111 

1 

99 

13M! 

RFSTIJ! 

LMI (R9) 

FFl  RRMJ 

(OOIIH) 

oonool 

11  11 

0000101 

00000 

00001 

110 

1 

100 

53H! 

ACM (AC) 1 

(005TM) 

OOOlOl  1 

11  00 

0110001 

00000 

00001 

000 

1 

101 

51H! 

SDR(I)  FFIS 

(0051H) 

OIOOOOI 

11  n 

0000110 

1 II 1 1 

00001 

000 

1 

102 

61H! 

LMI (R9) 

RRM; 

(OOAIH) 

OOI 1001 

11  00 

OOOOlll 

00000 

00001 

110 

1 

103 

71H< 

ACM (AC) ( 

(0071H) 

OOOIOll 

1 1 00 

0001000 

00000 

00001 

000 

1 

lOA 

81Ht 

SOR(J)  FFl  JZR(FETCM)  PAGEIS 

(OORlH) 

0100010 

11  11 

OlOlIll 

11111 

00000 

000 

1 

105 

/• 

CALrULATE 

BOUNDARY  AREA  OF 

EDGE  1 

GATES 

• / 

lOA 

lAH! 

Egatesi 

LMI (P) 

FFl  RRMI 

(001AH) 

0010011 

11  11 

OOOOOlO 

00000 

00001 

110 

1 

107 

2AH! 

ACm(AC) I 

(00?AH) 

0001011 

1 1 00 

OOOOOl  1 

00000 

00001 

000 

1 

lOR 

3AM! 

SOR(RG) 

FFU 

50 


XMAS  VERS  ?.0  optical  CONTRAST  VARIARLE  GATE  CENTROin  TRACK  ERRORb=  0 


RECORD 

CPE 

FI 

FO 

JUMP 

KRUSS 

other 

CROC 

PAUSE 

number 

85a3?10 

10 

10 

65a3?10 

A3?10 

A3?10 

210 

0 

<00"»AH) 

OlOOl  10 

11 

11 

0000100 

1 11  11 

00001 

000 

1 

lOR 

A4H! 

LMI (R9) 

FFl  ; 

(OOaah) 

001 1001 

11 

11 

0000101 

00000 

00001 

000 

1 

110 

54H| 

ILR(I)  t 

(OOS4HI 

ooooool 

11 

00 

0000110 

00000 

00001 

000 

1 

111 

64H! 

CIA (AC) 

FFU 

(00S4H) 

OOIIIU 

11 

11 

0000111 

00000 

00001 

000 

1 

11? 

74H! 

SDR(R7) 

FFl  ! 

(00T4H) 

01001  1 1 

11 

11 

0001000 

11111 

00001 

000 

I 

113 

0AMI 

ILR(K)  1 

(00B4H) 

0000100 

11 

00 

01 lOlOl 

00000 

00001 

000 

1 

IK 

85H! 

ALR(R7) 

RWMl 

(OOBSH) 

000011 1 

11 

00 

0110110 

mil 

00001 

1 1 1 

1 

US 

86H! 

LMI (R6) 

FFl  ; 

(OOflftM) 

OOlOI  10 

11 

It 

0110111 

00000 

00001 

000 

1 

IK 

87Ht 

SRA (AC) 1 

<0087h) 

OOOllll 

11 

00 

0001001 

00000 

00001 

000 

1 

117 

97H! 

SRA (AC) < 

(0097H) 

ooon  1 1 

11 

00 

0110110 

00000 

00001 

000 

1 

IIB 

96H» 

TZA(AC) « 

(0096H) 

lOllIIl 

11 

00 

0110101 

mil 

00001 

000 

1 

119 

95H! 

NOP (AC) 

JFL(MINX. 

NOMINX) 1 

(OORSHI 

lloliol 

11 

00 

lOOlOlO 

00000 

00001 

000 

1 

120 

0A?H! 

MINX  ! 

INA(AC) 

FFU 

(00A?HI 

01 1 1 1 1 1 

11 

11 

01 lOOll 

00000 

00001 

000 

1 

121 

0A3h! 

NOMINXI 

SDR (A) 

FFl  RWMI 

(OOAIH) 

OlOOOOO 

11 

11 

0110100 

11111 

00001 

1 1 1 

1 

XM*S  VEHS  7.0  optical  CONTRAST  VARIABLE  GATE  CENTROIO  TRACK  cRRORS=  0 PAGE  « 


record 

CPE 

FI 

FO 

JUMP 

KRUSS 

OTHER 

CBuc 

PAUSE 

NUMBER 

654321 0 

10 

10 

6543210 

43210 

43210 

210 

0 

I?2 

OAAH  ! 

LMl (RR) 

FEl ; 

(00A4HI 

001 1001 

11 

11 

0110101 

00000 

00001 

000 

1 

123 

0A5h| 

ILR ( J) 1 

(OOaSH) 

0000010 

11 

00 

0110110 

00000 

00001 

000 

1 

12a 

0A6M! 

Cl  A (AC) 

FEl  t 

(00A6H) 

noiiiii 

11 

1 1 

OOOlOl  1 

00000 

00001 

000 

1 

125 

0B6HI 

SOR(R7) 

EEl  i 

(00R6H) 

OlOOl  I 1 

11 

11 

0001100 

mil 

00001 

000 

1 

126 

0C6B! 

r 1 r%  / • % • 

A X ^ # « 

(00C6H) 

0000101 

11 

00 

0001101 

00000 

00001 

000 

1 

127 

0O6H! 

ALR(R7) 

RUM; 

(0006H) 

OOoOl  1 1 

11 

00 

0001110 

11111 

00001 

1 1 1 

1 

12B 

0E6HI 

LMI (R6) 

FEl; 

(00E6H1 

0010110 

11 

11 

ooonii 

00000 

00001 

000 

1 

12R 

0F6«! 

SRA ( AC) ( 

(OOF6H) 

0001111 

11 

00 

0010000 

00000 

00001 

000 

1 

no 

106MI 

SRA(AC) t 

I0106M) 

00011 11 

11 

00 

0110101 

00000 

00001 

000 

1 

131 

105w( 

TZA (AC)  I 

(OUSH) 

lOllIIl 

11 

00 

OOlOOOl 

11111 

00001 

000 

1 

132 

IISM! 

NOP (AC) 

JEL(MINY, 

NOMINY) « 

(01 isH) 

1 lonoi 

11 

00 

1000010 

00000 

00001 

000 

1 

133 

122MI 

MfNY! 

INA(AC) 

FEU 

(0122H) 

Ollllll 

11 

11 

0110011 

00000 

00001 

000 

1 

13A 

123MI 

NOMINYI 

SOR(R7) 

EEl  RMMt 

(0173H) 

OlOOlll 

11 

11 

0110100 

mil 

00001 

1 1 1 

1 

135 

12AH1 

ILR(R9) 

EEll 

(0124H) 

OOolOOl 

11 

11 

0110111 

00000 

00001 

oon 

1 

52 


XMAS  VE»S  ?.0  OPTICAL  CONTRAST  VARIABLE  GATE  CENTROID  TRACK  ERRORS=  0 PA&f  <» 


RECORD 

NUMBER 

CPF 

6543210 

FI  FO 
10  10 

JUMP 

6543210 

KBIISS 

43210 

othfr 

43210 

CBuk 

210 

PAUSE 

0 

136 

127h! 

(01P7H) 

UR(R9)  ffi; 
OOOlOOl  11  11 

OOIOllO 

00000 

00001 

000 

1 

137 

167h! 

(0167H) 

0000000 

ILR(A) 1 
11  00 

0011010 

00000 

COOOl 

000 

1 

138 

IA7HI 

(01A7H) 

OOlllll 

CIA(AC) 
11  11 

FFI  j 
0011011 

00000 

00001 

000 

1 

139 

187Ht 

(01978) 

OlOlOOO 

S0R(R8> 
11  11 

FFI  j 
0011100 

11111 

00001 

000 

1 

140 

IC7H! 

(01r7H) 

OOOOOOl 

ILR(I) 1 
11  00 

0011101 

00000 

00001 

000 

1 

141 

lO/H! 

(01O7H) 

0000000 

ALR(A) 1 
11  00 

OOIlllO 

mil 

00001 

000 

1 

142 

1E7H1 

(01F7H) 

OOllOOl 

LMI (R9) 
11  11 

FFI  RWMl 
OOlllll 

00000 

00001 

111 

1 

143 

1F7H! 

(01r7H) 

OOOlOOl 

ILR(R9) 
11  11 

FFl: 

0110110 

00000 

00001 

000 

1 

144 

1F6H! 

(OlffH) 

OOllOOl 

LMI (B9) 
11  11 

FFl  » 
OOllllO 

00000 

00001 

000 

1 

14S 

1E6HI 

(01F6H) 

0000100 

ILR(K) 1 
11  00 

0011101 

00000 

00001 

000 

1 

146 

106HI 

(01O6H) 

OOOIOOO 

ALR(RB) 
11  00 

1 

OOIIIOO 

mil 

00001 

000 

1 

147 

1C6MI 

(01C6H) 

oolini 

CIAIAC) 
11  11 

FFl  RWMI 
OOllOll 

00000 

00001 

111 

. 

I4R 

IB6MI 

(01R6H) 

ooooiii 

ILR(R7) 
11  00 

1 

OOllOOO 

00000 

00001 

000 

1 

149 

186H! 

(0186H) 

OOllIIl 

CIA(AC) 
11  11 

FFU 

OOIOIOl 

00000 

00001 

000 

1 

53 


KMAS  VEBS  ?.0  OPTICAL  CONTRAST  VARIABLE  GATE  CENTROIO  TRACK  ERRORS=  0 PAGE  10 


RECORD 

CPF 

FI 

FO 

JUMP 

KflUSS 

other 

CBIIC 

PAUSE 

NUMBER 

65A3?10 

10 

10 

6543210 

43210 

43210 

210 

0 

ISO 

1 S6H ! 

S0R(R8) 

FFU 

(01S6H) 

nioiooo 

11 

11 

0010001 

11111 

00001 

000 

1 

ISl 

1 16H! 

ILR(R9) 

FEl  j 

(0n'6H| 

ooniool 

11 

11 

OIlOlll 

00000 

00001 

000 

1 

1S2 

117H! 

ILR( J) « 

(0117H) 

0000010 

11 

00 

0010000 

00000 

00001 

000 

1 

1ST 

107H! 

ALR(R7) » 

(0107H) 

0000111 

11 

00 

0110011 

mil 

00001 

000 

1 

15<, 

103HI 

LMI (R9) 

FFl  RWMI 

(0103H) 

OOllOOl 

11 

11 

0110010 

00000 

00001 

111 

1 

155 

102H! 

ILR(R9) 

FFl  J 

(0102H) 

OOOlOOl 

11 

11 

0110001 

00000 

00001 

000 

1 

156 

lOlH! 

ILR(L) 1 

(OlOlH) 

OOOOlOl 

11 

00 

0010001 

00000 

00001 

000 

1 

157 

lllMI 

ALR(RB) t 

(OlilH) 

0001000 

11 

00 

0110010 

11111 

00001 

000 

1 

158 

1 12HI 

CIA (AC) 

FFl  : 

(0li2H) 

ooliiii 

11 

11 

0110011 

00000 

00001 

000 

1 

159 

113HI 

LMI (R9) 

FFl  RWHI 

(0li3H) 

OOllOOl 

11 

11 

0111001 

00000 

00001 

111 

1 

160  /•  IF  mean  VLAUE  is  LESS  THAN  SEVEN  TRACK  BLACK  DN  WHITE 

161  IF  mean  value  IS  GREATER  OR  EQUAL  TO  SEVEN  TR*C<  WHITE  ON  plACK*/ 


162 

119H! 

(0U9H) 

lOolOOl 

CLR(R9) « 
11  00 

0010000 

00000 

00001 

000 

1 

163 

109H! 

(OlORH) 

OOllOOl 

LMI (R9) 
11  11 

KOQOOF  I 
0111000 

FFll 

01111 

00001 

000 

1 

164 

lOBHI 

(OlOBHI 

OOllOOl 

LMI (R9) 
11  00 

RRMI 

0010100 

00000 

00001 

1 10 

1 

54 


...i 


XMAS  VERS  3.0  optical  CONTRAST  VARIABLE  GATE  CENTROIO  TRACK  ERRORS*  0 PAGE  li 


RECORD 

CPE 

El  FO 

JUMP 

KBUSS 

OTHER 

CBI/C 

PAUSE 

number 

6543210 

10  10 

6543210 

43210 

43210 

210 

0 

165 

148H! 

ACM (AC) 

EFl  STZJ 

(OlARH) 

0001011 

01  11 

on  1 100 

00000 

00001 

000 

1 

166 

14CM! 

NOP(AC) 

JEl (WHITE. BLACK)  1 

(014CH) 

IlOl 101 

11  00 

loooolo 

00000 

0000) 

000 

1 

167 

13AHI 

WHITE! 

ClR(RR) 

I 

(013AM) 

lOOlOOl 

11  00 

0010000 

00000 

00001 

000 

1 

16B 

IOAMI 

LMI (R9) 

K00005  rrm; 

(OlOAH) 

0011001 

11  00 

OllIOll 

00101 

00001 

no 

1 

169 

lOBM! 

LCM( AC) 1 

(OlOBH) 

llllOll 

11  00 

0111110 

00000 

00001 

000 

1 

170 

lOEM! 

INA(AC) 

EEl  RWM  PAGEl  J7R (FETCH) 1 

(OlOFM) 

Ollllll 

11  11 

0101111 

00000 

00000 

in 

1 

171 

120H! 

■'LACK! 

NOP (AC) 

PAGEl  JZR(FETCh)» 

(0138H) 

llOllOl 

11  00 

0101111 

00000 

00000 

000 

1 

17? 

/* 

ngatea  ngateb  ngatec  and 

NGATEL 

calculate  E'^ 

5FS  OF 

173 

and  the 

NEW  I J 

K L 

»/ 

174 

15H! 

NGATFA! 

LMI (R9) 

rrm  J 

(0015H) 

001 1001 

11  00 

OOOOOlO 

00000 

00001 

no 

1 

175 

25HI 

ACM(AC) I 

(0025H) 

0001011 

11  00 

0000011 

00000 

00001 

000 

1 

176 

35H! 

CIA(AC) 

FEls 

(0035H) 

0011111 

11  11 

0000100 

00000 

00001 

000 

1 

177 

45H! 

S0R(R6) 

FEU 

(0045H) 

OlOOllO 

11  11 

0000101 

mil 

00001 

000 

1 

178 

55M1 

CLR(R7) 1 

(0055H) 

1000111 

11  00 

0000110 

00000 

00001 

000 

1 

179 

65HI 

LMI (R7) 

K000071 

(0065H) 

0010111 

11  00 

0000111 

00111 

00001 

000 

1 

55 


I \ 


r 


XMAS  VERS  ?.0  optical  CONTRAST  VARIABLE  GATE  CFNTROIO  TRACK  ERRORS=  0 


RECORD 

CPE 

El 

EO 

JUMP 

KBUSS 

other 

CBUC 

PAUSE 

number 

6543710 

10 

10 

6543710 

43710 

43710 

710 

0 

ISO 

7SHi 

LMI (R7) 

EEl  RRMI 

<007SH) 

001011 1 

11 

11 

0001011 

00000 

00001 

110 

1 

ISl 

OBSH! 

ach(ac) I 

(OObSM) 

OOOIOII 

11 

00 

OllllOO 

00000 

00001 

000 

1 

18? 

ORCM! 

LMI (R7) 

EEl  1 

(OOBCM) 

001011 1 

11 

11 

0001101 

00000 

00001 

000 

1 

181 

ODCh! 

LMI (R7) 

RRMI 

(ooncH) 

OOlOlll 

11 

00 

0111101 

00000 

00001 

no 

1 

184 

ODDm  ! 

AMA(AC) I 

(OOOOH) 

OOOIOI 1 

11 

00 

0001100 

11111 

00001 

000 

1 

18S 

OCOmi 

A0R(R6) 1 

(OOfDH) 

oiiono 

11 

00 

0001011 

11111 

00001 

000 

1 

186 

OBOm! 

CLR(R7) 1 

(OOBDH) 

lOOOlll 

11 

00 

0001010 

00000 

00001 

000 

1 

187 

OAOhi 

LMI (R7) 

K00003* 

(OOAnHI 

0010111 

11 

00 

OOOlOOl 

OOOtl 

00001 

000 

1 

188 

9DHI 

LMI (R7) 

RRMI 

(OOOOH) 

0010111 

11 

00 

0001000 

00000 

00001 

1 lo 

1 

189 

80HI 

ACm(AC) < 

(OOROH) 

OOOlOll 

11 

00 

OllllOO 

00000 

00001 

000 

1 

190 

8CH| 

ALR(AC) 1 

(OOBCM) 

0001 101 

11 

00 

0001001 

11111 

00001 

000 

1 

191 

9CH! 

ALR(AC) I 

(009CH) 

oool 101 

11 

00 

OOOlOlO 

11111 

00001 

000 

1 

19? 

OACHI 

LMI (R9) 

EEl  RWMI 

(OOACH) 

OOllOOl 

11 

11 

0001100 

00000 

00001 

111 

1 

193 

OCCM! 

ALR(R6) I 

(OOCCH) 

ooooiio 

11 

00 

0111110 

mil 

00001 

000 

1 

PAGf 


56 


XMAS  VERS  ?.0  OPTICAL  CONTRAST  VARIABLE  GATE  CENTROID  TRACK  ERRORS=  0 PAGE  IT 


RECORD 

CPE 

El 

FO 

JUMP 

KBUSS 

OTHER 

CBU5 

PAUSE 

number 

65*3?10 

10 

10 

6543210 

43210 

43210 

210 

0 

I9A 

OCEHi 

SDRIA)  FFl  I7R(FETCH)  PAGEI; 

tOOCEH) 

OlOOOOO 

11 

11 

0101111 

11111 

00000 

000 

1 

195 

16H1 

ngateb 

LMI (R9) 

RRM< 

10016H) 

OOIlOOl 

11 

00 

OOOOOlO 

00000 

00001 

110 

1 

196 

26H! 

ACM (AC) « 

(00?6H) 

0001011 

11 

00 

0000011 

00000 

00001 

000 

1 

197 

36H< 

SRA(AC) > 

(0036H) 

OOOII  1 1 

11 

00 

0000100 

00000 

00001 

000 

1 

19B 

46H  ! 

ALR< A) < 

( 0046H) 

0000000 

11 

00 

0000101 

11111 

00001 

000 

1 

199 

56M( 

SDR(A)  FFIJ 

(0056H) 

0100000 

11 

11 

0000110 

11111 

00001 

000 

1 

?00 

66H1 

ClA(AC) 

FFlJ 

(0066H) 

noinii 

11 

11 

0000111 

00000 

00001 

000 

1 

201 

76H! 

LMI(P)  FFl  RRH« 

(0076H) 

OOIOOl  1 

11 

11 

OIllOOI 

00000 

00001 

110 

1 

20? 

79H< 

LMM(T)  RRMJ 

(0079h) 

0011010 

11 

00 

0001000 

00000 

00001 

110 

1 

203 

B9H! 

ama(AC) I 

100P9H) 

0001011 

11 

00 

0001001 

11111 

00001 

000 

1 

204 

99H! 

SOR(I)  FFll 

(OOOBM) 

OlOOOOl 

11 

11 

0001010 

11111 

00001 

000 

1 

205 

0A9M! 

ILR(A)  RRMI 

(00A9H) 

0000000 

11 

00 

0001011 

00000 

00001 

110 

1 

206 

0B9M! 

AMAIACI I 

100B9H) 

OOOlOIl 

11 

00 

0001100 

11111 

00001 

000 

1 

207 

OC9H! 

SORIK)  FFl  J?R(FETCM)  PAGEI 1 

(OOC9H) 

OIOOIOO 

11 

11 

0101111 

11111 

00000 

000 

1 

57 


XMAS  VE«S  ?.0  optical  CONTRAST  VARIABLE  GATE  CENTROIO  TRACK  rRRORS=  0 oA&E  I *• 


RECORD 

CPE 

FI 

FO 

JIINP 

KBUSS 

OTHFR 

CBlIc 

PAUSE 

number 

4541?i0 

10 

10 

6S43210 

41210 

41210 

210 

0 

308 

17H! 

NOATFCI 

LMI (R9» 

RRM< 

(001 7H) 

oonool 

11 

00 

OOOOOlO 

00000 

00001 

I 10 

1 

209 

27H1 

ACM (AC) < 

(00?7H) 

0001011 

11 

00 

0000011 

00000 

00001 

000 

1 

210 

37H! 

CIA(AC) 

FFl  : 

(0017H) 

0011111 

11 

11 

0000100 

00000 

00001 

000 

1 

2II 

47HI 

SDR(R8) 

FFl  : 

(0047H) 

OlOOl  10 

11 

11 

OOOOIOI 

11111 

00001 

000 

1 

212 

57H! 

CLP(R7) 1 

(00S7H) 

lOOOlll 

11 

00 

0000110 

00000 

00001 

000 

1 

211 

67H| 

LMI (R7) 

K000091 

(00A7H) 

noioiii 

11 

00 

0000111 

01011 

00001 

000 

1 

214 

77HI 

LMI (R7) 

FFl  RRMJ 

(0077H) 

0010111 

11 

11 

0001010 

00000 

00001 

iin 

1 

21S 

0A7m! 

ACM(AC) I 

(00A7H) 

000101  1 

11 

00 

0001011 

00000 

00001 

000 

1 

214 

087H! 

LMI (R7) 

FFl  : 

(0OR7H) 

OOIOI  1 1 

11 

11 

0001 100 

00000 

00001 

000 

1 

217 

0C7MI 

LMI (R7) 

RRMj 

(00C7H) 

noioii  1 

11 

00 

0001101 

00000 

00001 

110 

1 

218 

0D7M* 

AMA(AC) I 

(00O7H) 

0001011 

11 

00 

0001 1 10 

11111 

00001 

000 

1 

219 

0E7h| 

A0R(R(S)  I 

(00r7H) 

niiono 

11 

00 

OOOllll 

11111 

00001 

000 

1 

220 

0F7HI 

CLR(P7) 1 

(00F7H) 

looon  1 

11 

00 

01 1 1000 

00000 

00001 

000 

1 

221 

0F8HI 

LMI (R7) 

K00002I 

(OOFRH) 

0010111 

11 

00 

OlllOOl 

00010 

00001 

000 

1 

58 


< 


XH»S  tfERS  ?.0  optical  contrast  variable  gate  CENTROIn  TRACK  CRR0RS=  0 


paGf  is 


RECORD 

CPF 

FI 

FO 

JUMP 

KRUSS 

DTHFR 

CBU<: 

PAUSE 

NUMBER 

554l?lO 

10 

10 

654  3210 

43210 

43210 

210 

0 

222 

OERH! 

LMI (R7) 

RRM« 

(00'‘9H) 

OOIOIII 

11 

00 

0111100 

00000 

00001 

110 

1 

22T 

OFCH! 

ACM (AC)  ; 

(OOFCH) 

OOOlOll 

11 

00 

0111101 

00000 

00001 

000 

1 

224 

OEDH! 

ALR(AC) ; 

(OOFOH) 

oooiini 

11 

00 

0001110 

11111 

00001 

000 

1 

225 

OEOW! 

ALP (AC) 1 

(OOEDH) 

OOOllOl 

11 

00 

OIlllOO 

11111 

00001 

000 

1 

225 

OECW! 

LMI (R9) 

FFl  RWMS 

(OOFCM) 

OOllOOl 

11 

11 

0111001 

00000 

00001 

111 

1 

227 

0E9H! 

ALR(R5) t 

(00F9H) 

0000110 

11 

00 

0111000 

mil 

00001 

000 

1 

22fl 

OE0H! 

SDR(A)  FFl  .(ZRtFETCH)  PAGE!) 

(00E5H) 

OlOOOOO 

11 

11 

0101111 

11111 

00000 

000 

1 

229 

13H! 

ngatfu 

LMI (R9) 

RRm« 

(OOiflH) 

OOllOOl 

11 

00 

OOOOOlO 

00000 

00001 

110 

1 

230 

29H< 

ACm (AC) » 

(002AH) 

0001011 

11 

00 

OOOOOil 

00000 

00001 

000 

1 

231 

3SH< 

SRA(AC) I 

(003RH) 

OOOlIIl 

11 

00 

0000100 

00000 

OOOOl 

000 

1 

232 

40H! 

ALR(A) 1 

(004AH) 

OOOOOOO 

11 

00 

0000101 

mil 

00001 

000 

1 

233 

5AH* 

SOR(A)  EFll 

(005RH) 

OlOOOOO 

11 

11 

00001 10 

mil 

00001 

000 

1 

234 

6RH! 

CIA(AC) 

FFl  J 

(OOAAhI 

ooillll 

11 

11 

0000111 

00000 

00001 

000 

1 

235 

78Hi 

LMI(P)  EFl  RRMI 

(007BH) 

OOlOOll 

11 

11 

0001000 

00000 

00001 

110 

1 

59 


XMAS  VP»S  5.0  OPTICAL  CONTRAST  VARIABLE  GATE  CENTROID  TRaCk  ERRORS^  0 daGF  16 


RECORD 

CPE 

n 

FO 

JUMP 

KRUSS 

OThfR 

CBu-; 

OAUSF 

NUMBER 

*5*3210 

10 

10 

6543210 

*3210 

*3210 

210 

0 

?36 

8BH! 

LMM 

(T) 

RRMI 

(OOARH) 

0011010 

11 

00 

OOOlOOl 

00000 

00001 

1 in 

1 

?37 

98HI 

AMA 

(AC)  ; 

(00R8H) 

0001011 

11 

00 

OOOlOlO 

11111 

00001 

000 

1 

?3B 

0A8H! 

SOP 

( J) 

FF1« 

(00A8H) 

0100010 

11 

11 

OOOIOl  1 

11111 

OOOOl 

000 

1 

23R 

0B8M! 

ILR 

(A) 

RRM( 

( 00R8H) 

0000000 

11 

00 

0001100 

00000 

00001 

110 

1 

?A0 

0C8MI 

AMA 

(AC)  ( 

(OODAH) 

0001011 

11 

00 

0001101 

11111 

00001 

000 

1 

2A1 

0O8M! 

SOP 

(L) 

FFl  IZR(FETCH)  PAGEH 

(OOnqH) 

OlOOlOl 

11 

11 

OlOlllI 

11111 

00000 

000 

1 

2*3 

IRH! 

WINDOWI 

1 LMI (R9)  EFl 1 

(OOioH) 

OOllOOl 

11 

11 

0000010 

00000 

OOOOl 

000 

1 

2** 

29H! 

ILR 

(J) 

ROT) 

(0059H) 

0000010 

11 

00 

0000011 

00000 

00001 

101 

1 

2*S 

39H! 

LMI 

(R9) 

FFl  : 

(00O9H) 

OOllOOl 

11 

11 

OOOOlOO 

00000 

00001 

000 

1 

2*6 

*9H! 

ILR 

(L) 

ROT) 

(00A9H) 

0000101 

II 

00 

0000101 

00000 

00001 

101 

1 

2*7 

59H! 

LMI 

(R9) 

FFl) 

(0059H) 

OOllOOl 

11 

11 

0000110 

00000 

00001 

000 

1 

2*n 

69H! 

ILR 

(I) 

ROT) 

(0069H) 

OOOOOOl 

11 

00 

OllllOO 

00000 

OOOOl 

101 

1 

2*R 

6CH! 

LMI 

(R9) 

FFl  ) 

I006CH) 

OOllOOl 

11 

11 

OllIlOl 

00000 

00001 

000 

1 

250 

60M! 

ILR 

(K) 

ROT  JZR(FETCH)  PAGFI) 

60 


lA 


XMAS  VEMS  ?.0  OPTICAL  CONTRAST  VARIABLE  GATE  CFNTROIO  TRACK  ERRORS*  0 


PAGE  I 1 


RECORD 

CPF 

FI 

FO 

JUMP 

KRUSS 

OTHFP 

CBI)': 

PAUSE 

NUMBER 

6543210 

10 

10 

6543210 

41210 

43210 

210 

0 

j 

(OOAOH) 

0000100 

11 

00 

0101111 

00000 

00000 

101 

1 

2S1 

1 AH! 

FPAMci 

NOP (RB) 

STROBF2( 

(OOi AH( 

11  1000 

11 

00 

0011010 

00000 

10001 

OOO 

I 

2S2 

IAAH! 

WAT! 

NOP(Rfl) 

RINI 

(OIAAH) 

1101000 

11 

00 

0111100 

00000 

00001 

100 

1 

251 

lACHl 

LOT (AC) 

FFi: 

(OlACH) 

olonu 

11 

11 

OlUlOl 

11111 

00001 

000 

1 

25a 

IAOH! 

TZR  r AC) 

KBOOOOl 

(OlAOH) 

1011101 

11 

00 

0111111 

10010 

00001 

000 

1 

255 

JAEhi 

NOP  (RB) 

JFL (WAT.ROY) I 

(OlAEH) 

IlOlOOO 

11 

00 

looiolo 

00000 

00001 

000 

1 

256 

lABHf 

ROY! 

NOP«R8) 

JZR(FETCH) 

PAGE!  I 

(OlABH) 

IlOlOOO 

11 

00 

0101111 

00000 

00000 

000 

1 

257 

IBH! 

STARTI 

LMI (R9) 

FFI  RRM« 

(001RH) 

00^1001 

11 

11 

0000011 

00000 

00001 

110 

1 

25R 

3BH< 

ACM (AC) 1 

(003RHI 

0001011 

11 

00 

oiuioi 

00000 

00001 

000 

1 

25R 

3DH! 

SOR(I)  FFll 

(0010H) 

OlOOOOl 

11 

11 

OOlOOOO 

11111 

00001 

000 

1 

260 

lOOH! 

LMI (R9) 

FFI  RRMI 

(oinoH) 

00] 1001 

11 

11 

00)0010 

00000 

00001 

110 

1 

261 

12DHI 

ACM (AC) 1 

• 

(012DH) 

0001011 

11 

00 

OOIOOll 

00000 

00001 

000 

1 

262 

130H! 

SOR(J)  FFll 

lOnOH) 

OlOOOlO 

11 

11 

0010100 

mil 

00001 

000 

1 

263 

IAOH! 

LMI (R9) 

FFI  RRMI 

lOlAOH) 

001 1001 

11 

11 

0010101 

00000 

00001 

110 

1 

XM*S  VERS  ?.0  OPTITAL  CONTRAST  VARIABLE  GATE  CENTROIO  TRACK  E»RORS=  n paOF  IH 


RECORD 

CPE 

El  EO 

JUMP 

KRUSS 

OTHER 

CBijc 

PAUSE 

NUMBER 

6543210 

10  10 

6543210 

43210 

43210 

210 

0 

264 

ISOHI 

ACM (AC) < 

(OlSOH) 

OOOlOl 1 

11  00 

0010110 

00000 

00001 

000 

1 

26S 

16DM! 

SDR(K) 

EEH 

(OI60H) 

OlOOlOO 

11  11 

0010111 

1 1 1 1 1 

00001 

000 

1 

266 

170h! 

LMI (R9) 

RRMI 

(017DH) 

OOllOOl 

11  00 

0011000 

00000 

00001 

110 

I 

267 

18DMI 

ACm(AC) I 

(OlOOH) 

nooioil 

11  00 

0011001 

00000 

00001 

000 

1 

26« 

IROm! 

SDR(L) 

EEI  )7R(EETCH)  PAGEM 

(OlQDH) 

olooioi 

11  11 

0101111 

11111 

00000 

000 

1 

26R 

ICHi 

NOTE! 

NOP (A) 

JZfl(EETCH) 

PAGE  1 1 

(OOITH) 

iiooooo 

11  00 

0101111 

00000 

00000 

000 

1 

270 

lOHt 

NOTO! 

NOP(A) 

JZR(EETCH) 

PAGED 

(OOIDH) 

llOOOOO 

1]  00 

oiniiii 

00000 

00000 

000 

1 

271 

lEH! 

NOTE! 

NOP ( A ) 

J?R(EETCH) 

PAGEl 1 

(OOIEH) 

uooooo 

11  00 

0101111 

00000 

00000 

000 

1 

27? 

lEMi 

NOTEI 

NOP (A) 

JZR(EETCH) 

PAGE  1 I 

(OOIEM) 

1 looooo 

11  00 

0101111 

00000 

00000 

000 

1 

273 

/•  CENTROID  CALCULATIONS  AND  TARGET  AREAS  OE 

EDGr 

GATES 

274 

lOHl 

CmTPO! 

CLA(AC) 

1 

(OOIOH) 

1001011 

11  00 

0000000 

00000 

00001 

000 

1 

27S 

OOHi 

SOP (M) 

eei  \ 

(OOOOH) 

OlOlOOO 

11  11 

OOOOOlO 

mil 

00001 

000 

1 

276 

20Ht 

LMI (PR) 

EEI  RWM« 

<O0?OHI 

oonool 

11  11 

0000011 

00000 

00001 

111 

1 

277 

30M* 

LMI (R9) 

EEn 

(OOROM) 

OOlIOOl 

11  11 

0000100 

00000 

00001 

000 

1 

270 

40HI 

LMI (RR) 

EEI  RWMI 

62 


XMAS  VERS  ?.0  optical  CONTRAST  VARIABLE  GATE  CENTROIO  TRACK  ERRORS=  0 PAGE  IV 


RECORD 

CPE 

n 

EO 

JUMP 

KRUSS 

OTHER 

CBUC 

PAUSE 

NUMBER 

(S5<,32I0 

10 

10 

6543210 

43210 

43210 

210 

0 

(OO&OH) 

OOllOOl 

11 

11 

0000101 

00000 

00001 

111 

1 

279 

SOM! 

LMI 

(R9» 

EEH 

(OOSOH! 

OOUOOl 

11 

11 

0000110 

00000 

00001 

000 

1 

2B0 

60H! 

LMI (R9) 

FEl  RWH( 

(OOAOM) 

OOllOOl 

11 

11 

0000111 

00000 

00001 

111 

1 

281 

tom* 

LMI (R9I 

EEU 

(0070H) 

OOllOOl 

11 

11 

0001000 

00000 

00001 

000 

1 

282 

80H* 

LMI (R9) 

EEl  RmMI 

(00«0H) 

OOllOOl 

11 

11 

OOOlOOl 

00000 

00001 

111 

1 

283 

90H! 

LMI (R9) 

EEl  RWMJ 

(0090H) 

OOllOOl 

11 

11 

0001010 

00000 

00001 

111 

1 

28a 

OAOHI 

LMI (R9) 

RWMl 

(OOAOH) 

OOllOOl 

11 

00 

OOOlOll 

00000 

00001 

111 

1 

28S 

OBOHI 

ILR(J) 1 

(OOBOH) 

0000010 

11 

00 

0001100 

00000 

00001 

000 

1 

28A 

OCOmi 

SOO(A)  FEll 

(00<~0h) 

OlOOOOO 

11 

11 

OllOOlO 

11111 

00001 

000 

1 

28  T 

0C2MI 

CaODRI 

ILP(I) 1 

(00C2M) 

ooooool 

11 

00 

onoloo 

00000 

00001 

000 

1 

288 

OCA«l 

DCA(AC) t 

lOOCAM) 

OOlllll 

11 

00 

0001101 

mil 

00001 

000 

1 

289 

0O4MI 

CLA  (T) 1 

<OOOAH) 

lOOlOlO 

11 

00 

0110000 

00000 

00001 

000 

1 

290 

ODOM! 

ALR(AC) 1 

(OOOOH! 

OOOllOl 

11 

00 

0001110 

mil 

00001 

000 

1 

291 

OCOHI 

ALRIACM 

(OOEOH) 

0001101 

11 

00 

0001111 

mil 

00001 

000 

1 

63 


XH»S  VFRS  ?.0  optical  CONTRAST  VARIABLE  GATE  CENTROIO  TRACK  ERRORS=  0 


RECORD 

CPE 

El  EO 

JUMP 

KBUSS 

other 

CBUR 

PAUSE 

NUMBER 

6543210 

10  10 

6543210 

43210 

43210 

210 

0 

2R? 

OFOh! 

A(  R(T)  • 

(OOrOH) 

0001100 

11  00 

0010000 

11111 

00001 

000 

1 

293 

lOOH! 

A|  R(AC)  1 

(OlnOH) 

0001 101 

11  00 

0010001 

11111 

00001 

000 

1 

29<. 

llOH! 

ALR(AC) 1 

<OUOH) 

OOOllOl 

11  00 

OOIOOlO 

11111 

00001 

000 

1 

29S 

120H! 

ALR(AC) > 

(0I20H) 

OOOllOl 

11  00 

OOlOOll 

11111 

00001 

000 

1 

29S 

1 30M! 

AOR(T)  1 

(onoH) 

OllllOO 

11  00 

0010100 

11111 

00001 

000 

1 

297 

140M! 

ALP(AC) I 

(OKOH) 

OOOllOl 

11  00 

0010101 

11111 

00001 

000 

1 

29R 

150m| 

ALR(T) 1 

(0150M) 

0001100 

1 1 00 

0111000 

11111 

00001 

000 

1 

299 

ISAM! 

II  P(J)  1 

(015BH) 

OOOOOlO 

1 1 00 

0010110 

00000 

00001 

000 

1 

300 

16Bu! 

ALR(T)  I 

(016RH) 

0001100 

11  00 

0110000 

mil 

00001 

000 

1 

301 

160H! 

SOPITI « 

(0160H) 

0101100 

11  00 

01 loolo 

mil 

00001 

000 

1 

302 

162h| 

ClOAOI 

CLR(R9I « 

(0162H) 

1001001 

1 1 00 

0110110 

00000 

00001 

000 

1 

303 

166HI 

T7RCR9) 

FF7I 

(0166H) 

loiiool 

11  10 

oiiiioo 

11111 

00001 

000 

1 

304 

/• 

BRANrH  TO 

NHITEE  FOR  WHITE 

ON  BLACK  target 

305 

branch  to 

BLACKK  TO  TRACK  1 

ON  black 

target 

306 

16CHI 

LMI (R9) 

K00005  1 

FFl  PPM 

JFL (WHITEE.RLACKK) « 

(0I6CH) 

001 1001 

11  11 

1000111 

00101 

00001 

no 

1 

XMAS  VERS  P.O  optical  CONTRAST  VARIABLE  GATE  CENTROID  TRACK  E»RORS=  0 PAGE  ?l 


RECORD 

CPF 

FI  FO 

JUMP 

KBUSS 

OTHER 

Cfluc 

PAUSE 

NUMBER 

0543P10 

10  10 

654;^3?l0 

43?10 

43?10 

?10 

0 

307 

ITBH! 

BLACKKI  ACMIAOI 

(017RH) 

000101  I 

11  00 

0111100 

00000 

00001 

000 

1 

30B 

17CH! 

S0R(R6) 

FFl  « 

(017CH) 

OlOOl  10 

11  11 

0111000 

1 1 1 11 

00001 

000 

1 

309 

178M! 

LMI (T) 

FFl  RRM» 

(0178H) 

0011100 

11  11 

0011000 

00000 

00001 

110 

1 

310 

188H! 

LOI (AC) 

FFl  » 

(0188H) 

nioilil 

11  11 

001 1001 

11111 

00001 

000 

1 

311 

198V»! 

Cl  4 (AC) 

FFl  1 

(0198H) 

0011111 

11  11 

0110111 

00000 

00001 

000 

1 

31? 

197MI 

AlR(R6) 

JCR (OVER)  1 

(0197H) 

ooooiio 

11  00 

01  10000 

11111 

00001 

000 

1 

313 

17AM! 

WHITEEI  ACM(AC)I 

(0.7AH) 

OO^lOll 

11  00 

Oil  0000 

00000 

00001 

000 

1 

314 

170HI 

LMI(T)  FFl  RRM) 

(0170H) 

001 1100 

11  11 

0011000 

00000 

00001 

110 

1 

31S 

190h! 

AIA (AC) t 

(0180H) 

Ollllll 

1 1 00 

0011001 

11111 

00001 

000 

1 

310 

190H! 

DVERI 

NOP(AC) 

jfl (NDOata.oata) ; 

(0190H) 

llOllOl 

11  00 

1001001 

00000 

00001 

000 

1 

317 

192H1 

NDOATAI 

ILR(LM 

<019?H) 

0000101 

11  00 

0110001 

00000 

00001 

000 

1 

318 

19IHI 

S0R(R6) 

FFll 

(0191H) 

OlOOl  10 

11  11 

0011010 

mil 

00001 

000 

1 

319 

lAlHI 

CMRIR6) 1 

(OlAlM) 

mono 

11  00 

0110100 

00000 

00001 

000 

1 

320 

1A4HI 

ILP(J)  FFll 

(01A4M) 

0000010 

11  11 

0011001 

00000 

00001 

000 

1 

XMAS  VERS  ?.0  optical  CONTRAST  VARIABLE  GATE  CENTROIO  TRACK  ERRORS=  0 RAGE  Z? 


RECORD 

CPE 

FI  FO 

JUMP 

KBUSS 

OTHER 

CBMC 

PAUSE 

NUMBER 

65A1210 

10  10 

65A3210 

A3210 

A32I0 

210 

0 

321 

IRAN! 

ALRIR6) 

FFl  « 

(0196H) 

0000110 

11  11 

0010101 

11111 

00001 

000 

1 

322 

ISAM! 

NOP (AC) 

jflicload 

♦ JGTL)  : 

(015AH) 

IIOIIOI 

1 1 00 

looollo 

00000 

00001 

000 

1 

323 

163H! 

JGTL! 

ILR(A) I 

(OIaih) 

0000000 

11  00 

0110101 

OOOOO 

00001 

000 

1 

SZi* 

165H! 

SDR(J)  FFll 

(0165H) 

OlOOOlO 

11  11 

0010100 

mil 

00001 

000 

1 

325 

IASm! 

ILR(K) 1 

(OlASH) 

0000100 

1 1 00 

0110100 

OOOOO 

00001 

000 

1 

326 

lAAHt 

SDR(R6) 

FFl  I 

(01 AAH) 

OlOOl  10 

11  11 

0010000 

11  111 

00001 

000 

1 

327 

lOAHI 

CMRIR6) » 

(OlOAH) 

mono 

1 1 00 

0001111 

OOOOO 

00001 

000 

1 

32B 

oeami 

ILP(I)  FFH 

(OOEah) 

OOOOOOl 

11  11 

0001110 

OOOOO 

00001 

000 

1 

329 

oeami 

ALR(P6) 

FFll 

(OOf AH) 

ooooi  10 

11  11 

OOOlOl  1 

111  1 1 

00001 

000 

1 

330 

OBAH! 

NOP (AC) 

JFL (CAOOR 

♦ENOC) 1 

(OORAH) 

UOllOl 

11  00 

1001100 

OOOOO 

00001 

000 

1 

331 

193M! 

DATA! 

ILR(R9) 1 

(01O3H) 

OOOlOOl 

11  00 

0110101 

OOOOO 

OOOOI 

000 

1 

332 

195HI 

SDR(R6)FF1 1 

(OlqSH) 

.0100110 

11  11 

0011010 

mil 

00001 

000 

1 

333 

lASHI 

LMI (R6) 

KOOOOBl 

(OlASH) 

OOlOIIO 

11  00 

0110000 

01000 

OOOOI 

000 

1 

336 

lAOm 

ILRII) » 

(OlAOHI 

OOOOOOl 

11  00 

OOllOll 

OOOOO 

OOOOI 

000 

1 

66 


XMAS  VERS  ?.0  optical  CONTRAST  VARIABLE  GATE  CENTROIO  TRACK  ERRORS=  0 PAGE  ?3 


RECORD 

CPF 

El 

EO 

Jump 

KBUSS 

OTHER 

CBUE 

PAUSE 

NUMBER 

6543PIO 

10 

10 

6543P10 

43?10 

43210 

210 

0 

33S 

IHOHI 

LMI 

(R6) 

EEl  RRM« 

(OIBOH) 

OOIOIIO 

11 

11 

0011100 

00000 

00001 

110 

1 

33G 

ICOHI 

ama 

(AC) 

RWM; 

(OlCOH) 

OOOIOI 1 

11 

00 

OOlllOl 

11111 

00001 

111 

1 

337 

lOOM! 

ILR 

( J)  t 

(OlnoH) 

OOOOOlO 

11 

00 

0011110 

00000 

00001 

000 

1 

33B 

IEOmi 

LMI 

(R6) 

RRMI 

(OlFOH) 

OOIOIIO 

11 

00 

OOlllll 

00000 

00001 

110 

1 

33R 

IEOH! 

ama 

(AC) 

RWMl 

(OlPOH) 

0001011 

11 

00 

0110101 

mil 

00001 

111 

1 

3A0 

1E5H! 

ILR 

(M)  EEK 

(OlESHl 

0001000 

11 

11 

0011110 

00000 

00001 

000 

1 

3A1 

1E5H! 

ILR 

(IM 

(OlESH! 

OOOOOOl 

11 

00 

0011101 

00000 

00001 

000 

1 

34? 

105H! 

CIA 

(AC) 

<0105H) 

OOlllll 

11 

00 

olioloo 

00000 

00001 

000 

1 

343 

134H! 

LMI 

(R9) 

EFl  RRMI 

(01n4H) 

001 1001 

11 

11 

0011100 

00000 

00001 

110 

1 

344 

IC4HI 

ama 

(AC)  1 

(01C4H) 

000101  1 

11 

00 

0110101 

11111 

00001 

000 

1 

345 

1C5HI 

NOP 

(AC) 

JEL(NXEEG 

.XEEG)  1 

(OlCSH) 

llollol 

11 

00 

1001011 

00000 

00001 

000 

1 

346 

1B3HI 

XEEG! 

LMI (R9) 

EFl  RRMI 

(01B3HI 

poi 1001 

11 

11 

0110100 

00000 

00001 

110 

1 

347 

1B4HI 

ACM (AC) 

EEl  RVM  JCC(NXBLG?)I 

(OIR4H) 

OOOlOll 

11 

11 

0010111 

00000 

00001 

111 

1 

34B 

IB?HI 

NXEEGI 

ILR(R9) 

EEH 

(OlR?H» 

eooiool 

11 

11 

0110001 

00000 

00001 

000 

1 

67 
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XMAS  VERS  ?.0  optical  CONTRAST  VARIARLE  GATE  CENTROIO  TRACK  ERRORS=  0 PAGE 


RECORD 

CPE 

Fl 

FO 

JUMP 

KBUSS 

OTHFR 

CHIIS 

PAUSE 

NUMBER 

6543?I0 

10 

10 

6543?10 

43?10 

43210 

210 

0 

I 3AR 

IBlHI 

ILR(I) 1 

(OlRlH) 

ooooool 

11 

00 

0011000 

00000 

00001 

000 

1 

350 

ISIH! 

LMI (R9) 

FFl  RRM( 

(OlRlH) 

OOllOOl 

11 

11 

OOlOIll 

00000 

00001 

110 

1 

351 

171h| 

ama(ac) I 

(OlTlM) 

0001011 

11 

00 

0010110 

mil 

00001 

000 

1 

35? 

161H! 

NOP (AC) 

JFL(NXBLG 

• xblG)  t 

(OIMH) 

IlOlIOl 

11 

00 

1000111 

00000 

00001 

000 

1 

353 

173H! 

XrLG! 

LMI (R9) 

FFl  RPM» 

(0173H) 

OOllOOl 

11 

11 

01 lOlOl 

00000 

00001 

1 10 

1 

35A 

175HI 

ACM (AC) 

FFl  RWM  JCR(NXBL 

) 1 

(0175H) 

OOOlOIl 

11 

11 

0110111 

00000 

00001 

111 

1 

355 

17A.HI 

NXBLG2! 

1 ILR(R9) 

FFU 

(0174H> 

OOOlOOl 

11 

11 

0110010 

00000 

00001 

000 

1 

356 

17?M1 

NXBLGI 

ILR(R9) 

FFl  1 

(017?H) 

00  1001 

11 

11 

0110111 

00000 

00001 

000 

1 

357 

177h| 

NXBL! 

ILR(J) » 

(0177H) 

0000010 

11 

00 

OOlOOll 

00000 

00001 

000 

1 

358 

137HI 

CIA(AC) 1 

(0137H) 

ooliiii 

11 

00 

0110110 

00000 

00001 

000 

1 

359 

136HI 

LMI (R9) 

FFl  RRMI 

(0136HI 

OOllOOl 

11 

11 

0110101 

00000 

00001 

110 

1 

360 

135HI 

aha (AC) 1 

(0175H) 

QOOloil 

11 

00 

olioloo 

11111 

00001 

000 

1 

361 

134HI 

NOP (AC) 

JFL(NVEEG 

tYEEG)  • 

(0134H) 

llOllOl 

11 

00 

1000100 

00000 

00001 

000 

1 

36? 

U3HI 

VrEGl 

LMI (R9) 

FFl  RRMI 

(0IA3H> 

OOllOOl 

11 

11 

olioiio 

00000 

00001 

no 

1 

68 


XMAS  VFRS  ?.0  optical  CONTRAST  VARIABLE  GATE  CENTROID  TR»CK  ERR0RS=  0 


PAGE  ?S 


RECORD 

CPf 

El 

FO 

JUMP 

KBUSS 

OTHER 

CBu<; 

PAUSE 

NUMBER 

6543210 

10 

10 

6543210 

43210 

43210 

210 

0 

363 

146HI 

ACM 

(AC) 

FFl  RwMI 

(0146H) 

0001011 

11 

11 

OOllOOl 

00000 

00001 

111 

I 

364 

196H! 

NOP 

(A)  JCR(N0DATA)I 

(0196H) 

1 looooo 

11 

00 

OllOOlO 

00000 

00001 

000 

1 

365 

142H! 

nyeegi 

ILR 

(R9) 

FFl  1 

(0142H) 

00  1001 

11 

11 

OlIOlll 

00000 

00001 

000 

1 

366 

I47h! 

ILR 

(J)  1 

(0I47H) 

0000010 

11 

00 

0010101 

00000 

00001 

000 

1 

367 

I57H! 

LMI 

(R9) 

FFl  RRM( 

(0I57H) 

001 1001 

11 

11 

0011000 

00000 

00001 

110 

1 

36S 

187h| 

AMA 

(AC) 

<01B7H) 

0001011 

11 

00 

0110100 

11111 

00001 

000 

1 

369 

184H! 

NOP 

(AC) 

JFL(N0DAT 

. YBLG) ( 

(0184H) 

UOUOl 

11 

00 

1001000 

00000 

00001 

000 

1 

370 

183HI 

Y8LG! 

LMI 

(R9) 

FFl  RRMI 

(0183H) 

OOllOOl 

11 

11 

OlIOlOl 

00000 

00001 

1 in 

1 

371 

185HI 

ACM 

(AC) 

FFl  OWH  JCR(NOOAT) I 

(OlASM) 

0001011 

11 

11 

01 10010 

00000 

00001 

111 

1 

372 

0C3H! 

EnOCI 

CLR 

(R9M 

(00C3H) 

lOOlOOl 

11 

00 

0110101 

00000 

00001 

000 

1 

373 

OCSHI 

LMI 

(R9) 

K00004I 

(00C5M) 

OOllOOl 

11 

00 

OOOIIIO 

00100 

00001 

000 

1 

374 

0E5HI 

ILR (Ml  RWM  PAGEI 

JZR (FETCH) I 

(OOESH) 

OOOIOOO 

11 

00 

0101111 

00000 

00000 

111 

1 

375 

182HI 

NOOATI 

NOP 

(A)  JCC(NOOATA)! 

(0182H) 

llOOOOO 

11 

00 

OOllOOl 

00000 

00001 

000 

1 

37(S  EOF 


69 
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XMAS  VERS  ?.0  PACEp  EMULATOR  MICROCODE  EOR  INTEL  TOGO 


RECORD 

NUMMER 

1 


? 

SHUSS 

etelo 

LENGTH=5  DEEAULT=0 

3 

MIcROPS(KFEEEE=10101R 

KEEEEA=101n‘R  K 7EFEE  = 1 no  1 1 B 

A 

K80000=10010R 

K01EEE=1000I R K000A0=lOO00R 

s 

KOOOOE=01111« 

KOOOOE=oi 1 1 OR  Kooonn=oi lOiR 

f, 

KOOOOC=01 lOOR 

KOOOOR=010n3  KOOOOA  = OlOl08 

7 

K00009=01001R 

KO0O0B=0100OB  K00007=0ol 1 1« 

fi 

K00006=001IOR 

K0000S=0010< R KOOOOA=OniOOR 

9 

K00003=00011R 

K0000?=0001 OR  KOOOOI=00001B 

10 

KOOOOO=OOOOOR) I 

11 

12 

n 

KRUSS 

krusi 

OTHER 

ETELD 

LENGTH=5  OEEAULT=0 

lA 

15 

16 
17 
IB 

MTCpOPS(SET1=11111R  PAGE1=00000B  PAGE?=On001RI : 

/*  DEE  I NIT  I ON  OE 

BUS  CONTROL  EIELO 

*/ 

CRUS 

EIELD 

LENGTH=3  OFEaULT=0 

19 

MtCROPS(NRO=000B  INH=001R 

PMW  = 0I0R  r‘'R  = 011R 

20 

21 

22 

RIN=100B  ROT=101B 

PRM=1 lOfl  P H=1 1 IB)  I 

/• 

NflO 

NOBUS  OPERATION 

23 

INH 

inhibit  CPE  array 

2A 

RMW 

REAO-MODIEY-VRITE 

25 

CNR 

CPU  NEEDS  BUS 

26 

PIN 

REQUEST  INPUT 

27 

ROT 

request  OUTPUT 

2fl 

Rrm 

request  read  memory 

29 

RWM 

request  WRITE  memory 

30 

31 

SET  l)P 

SYMBOLIC  REPRESENTATION 

OE  register  designations  o/ 

32 

33 

A 

STRING 

•ROM 

3A 

X 

STRING 

•Rl  • I 

35 

0 

String 

•R?»  1 

36 

P 

STRING 

•R3*  I 

37 

s 

String 

•RA»  1 

3B 

B 

STRING 

•RS»  I 

39 

E 

string 

•R6*  1 

AO 

A1 

A2 

w 

string 

•R7*  I 

PAUSE 

E TELO 

LENGTH=I  DEEAULT=1 

A3 

MICR0PS(SP1=1  SP0=0)I 

AA 

A5 

OOH) 

INIT! 

CLP (A) I 

A6 

lOHt 

CLP(X) I 

A7 

20H! 

CLRIW)  JCCdNITlM 

Afl 

30H! 

DIR* 

LMI (AC)  RRM  JPRILA  STA 

LX  STX  A1  S)  M 0 AOM  ORl  xORl 

A9 

ANDO  C 

EE  EE  GG) I 

50 

AOH! 

INITI ! 

CLRITI  JCCIINIT2M 

51 

60HI 

sei 

NOPIA)  JCE(NTEOLtEOL) I 

52 

70H* 

LAI 

ACMIACI I 

53 

SOM! 

SORIA)  EEl  JZRIEETCHM 

5A 

90H! 

INIT7I 

LMI IT) I 

71 


d 


1 


XMAS  ?.0  PACER  EMULATOR  MICROCOOE  EOR  IMTFL  1000 


RECORD 

mumbfr 


5S 

OaOhi 

1LR(W) 

ROTI 

S6 

OHOH! 

LMI (T) 

EFl  RRMI 

S7 

0C0m> 

ACH(AC) 

1 

SR 

ODOM* 

SOR(S) 

ffh 

SR 

OFOm! 

LMI (T) 

RRMI 

60 

OFOH! 

ACM(AC) 

I 

61 

lOOH! 

SOR(P) 

EFl  JZP (FETCH) » 

6? 

IlOH! 

CLRl ! 

CLR(A» 

JZR(feTCH) « 

61 

lEOMi 

N1  1 

NOP(A» 

JZR(FETCH) I 

64 

31Hi 

-Jl 

SOR(P) 

FFl  J7P(FETCH)I 

6S 

61H' 

SO! 

NOP(A) 

JCC(SGC) « 

66 

7|H< 

StA! 

ILR(A) 

RMM  JZR (FETCH) J 

67 

91M! 

Sr,C! 

NOP (A) 

JCF(NTE0L2.EQL?) « 

6R 

lllH! 

AOA! 

ILP(A) 

FFl  STC  JZR(FFTCH) S 

69 

131HI 

YY! 

SOR(A) 

FFl  JZR(FETCH); 

70 

151M! 

WW! 

SOR(A) 

FFl  iZRIFETCHM 

71 

leiH! 

N?! 

NOP(A) 

JZR(FETCH) « 

72 

02H! 

N FOl! 

NOP (A) 

JZF(lT.NTLT) « 

73 

12H! 

LT! 

ILR(P) 

FFl  jZR(FETCH)* 

7a 

22H! 

ntfol 

NOP (A) 

JZR(FFTCH) I 

75 

32H! 

L! 

LMI (S) 

FFn 

7S 

62H! 

ILR(P) 

RWM) 

77 

52H! 

ILR<R9) 

JCR(CL) « 

70 

62HI 

SL! 

NOP<A) 

JCF(MTE03.E03) « 

79 

72H! 

LX! 

ACM(AC) 

< 

90 

82H! 

SDR(X) 

FFl  jZP(FETCH)( 

81 

92Ht 

NTE0L2 

1 

NOP(A)  JZF (MTGT.Gt) ! 

82 

0A2H! 

NTGT! 

NOP(A) 

JZR(FETCH) I 

83 

0O2H! 

NTEOLA 

1 

ILR(P)  FFl 

jZR  (Ff^ch)  ! 

8a 

0E2H! 

NTEOS! 

NOP (A) 

JZF(NTGT5.GT5) « 

85 

0F2HI 

NTGTS! 

NOP (A) 

JZR (FETCH) ( 

96 

112HI 

CaO! 

CLRIA) 1 

87 

122H! 

ILR(A) 

FFl  J7R<rETCHIt 

88 

132H! 

Out?! 

ALR(AC) 

FEZ  JCR(YY) « 

89 

162H! 

0()T3! 

NOP (A) 

JZR(FETCH) J 

90 

162HI 

NTEOft! 

NOP ( A ) 

JZF (NTGTft, GT6) ( 

91 

172H! 

NTGTft! 

ILR(P> 

FFl  ,IZP(FETCH)« 

92 

1E2M! 

N3! 

NOP(A) 

JZR(FETCH) J 

93 

03H! 

E 3! 

NOP (A) 

JZR(FETCH) ( 

96 

13H! 

NTLT! 

NOP(A) 

JZR(FETCH) I 

95 

23M! 

EOL! 

ILR(P) 

FFl  JZR(FETCH)« 

9ft 

33H! 

RFG! 

ILR(A> 

JCC(REGC) 1 

97 

63Hf 

SnE! 

NOP  (A) 

JCC(SNEC) 1 

90 

73H! 

S X! 

ILR(X) 

RWM  JZR(FETCH) « 

99 

83HI 

SNEC! 

NOP(A) 

JCF(NTE0L6,E0L6) X 

100 

93HI 

EoL2! 

NOP(A> 

JZR(FETCH) « 

101 

0A3HI 

6T! 

ILRIP) 

FFl  JZR (FETCH) 1 

102 

003H! 

EoL6! 

NOP(A) 

JZR(FETCH) I 

103 

0E3MI 

EoS! 

ILR(P) 

FFl  JZR(FETCHM 

106 

0F3H! 

GT5! 

ILRIP) 

FFl  JZPIFETCHM 

105 

103H! 

RFGC! 

NOP  I A) 

JPRICLRl  AOA  CAO  TCA 

ars  als  lrs  ssp 

106 

SSN  EX  EP  ES  ICX 

OCX  NOPD  PZ) 1 

107 

113W! 

TC*! 

CMRIA) « 

108 

123H! 

ILR(A) 

FFl  STC  JZR(FETCH) ( 

72 


XMAS  VERS  ?.0  PACEr  emulator  MICROCODE  FOR  INTEL  1000 


RECORD 

NUMBER 

109  133M!  Ar,N?i  0SM(R9)  JCR(XX)« 

110  UlH!  Ar,N3!  0SMIR9)  JCR(BACK); 

111  163H!  EOft!  ILR(P)  FFl  I7PIFETCH)T 

11?  173h!  Gift!  NOP(A)  J7R(FrTCH)! 

113  1E3m!  N4!  NOP(A)  JZR(FETCH)J 

lU  34H!  l!  LMI(AC)  RRMs 

US  ACM  (ACM 

116  54H*  LMI(AC)  RRM  JPR(LA  STA  LX  STX  A1  SI  M 0 AOM  ORl  »Owl 

117  ANDO  C EE  FF  GG) ( 

HR  6rH|  SGF!  NOP (A)  JCC(SGFC)! 

119  79H!  Al ! ACM(AC) « 

120  RAH!  ALR(A)  STC  JZP(FETCHM 

121  0E9H!  SgEC!  NOP(A)  JCF < nTEOS ,fq5 )( 

122  119H!  APS!  TZP(A)  STC  KROOOO  INHI 

123  12AH!  0SM(R9M 

129  139H1  XX!  SRA(AC)  STZ  FFC  JFL ( OUT? , AGN? ) » 

125  1D9HI  OWNII  LMKR9)  FFl  JCR(PUSA4)« 

126  1E9MI  NS!  NOP(A)  JZR(FETCH)I 

127  3SM!  J-I  LMI(AC)  RRM! 

12R  95H!  ACM (AC  II 

129  55HI  ClI  SOR(P)  FFl  JZP(FETCHM 

130  65H!  SlF!  NOP(A)  JCC(SLFC)1 

131  75H!  Si:  ACM(ACM 

13?  85H!  CIA(AC)  FFl! 

133  95H!  ALR(A)  STC  JZR<FETCH)1 

139  115M!  A1.S!  DSM(R9M 

135  125H!  ILR(AM 

136  135m|  DSm(R9M 

137  195H!  BACx>  ALP(A)  STC  I^L (OUT3. AGHO) ! 

138  155h|  SlFC!  NOP(A)  JCF (NTE06tEQ6) S 

139  1D5h!  Own?!  ILP(PR)  RWM  jCR(DWN1)5 

190  1E5MI  TRAP!  NOP(A)  JZR(FETCHM 

191  36H!  LI!  LMI(S)  FF1« 

19?  96MI  ILR(P)  RWMI 

193  56H!  LMKR9)  RRM  JCR(CLI)! 

199  66M!  PUSA!  LMI(P9)  FFl  JCC(PUSAC)! 

195  /•  LOAD  MULTIPLIER  MLT— *T  */ 

196  76H!  Mi  ACM(TM 

197  /*  SAVE  SIGN  BIT  IN  C FLAG  */ 

198  86H!  ILR(T)t 

199  8EH!  SDR(R9»  FFH 

150  9EH!  TZP(A)  K80000  INH  STC» 

151  /•  WIPE  OUT  SIGN  BIT  */ 

152  96H!  TZR(T)  K7FFFFJ 

153  /*  SET  UP  LOOP  COUNTER  */ 

159  0A6H!  CLP(ACM 

155  0A5M!  LMI(AC)  KOOOOFJ 

156  0A9M!  LMKAC)  KOOOOaI 

157  089HI  CIA(AC)  FFl I 

158  0B5HI  S0R(R8)  FFl I 

159  /*  CLEAR  partial  PRODUCT  */ 

160  0C5h!  CLR(ACM 

161  /*  FETCH  ANO  TEST  MULTIPLIER  LSR  •/ 

16?  0C9H!  SRA(T)I 


XMAS  VERS  ?.0  PACEr  EMULATOR  MICROCODE  EOR  INTEL  TOGO 


RECORD 

number 

1ST 

0C2H! 

MLP' 

LMI(RO)  FEl  STZ  JFL(MB7.MR 

16A 

/* 

ADO  sequence 

*/ 

16S 

0B3H! 

MPl  ! 

SDP(R7)  FEl  JCR(OVl)t 

166 

OBEM! 

Ovl! 

ILP<A)  ffo» 

167 

OBEMI 

ALR(R7)  FEO  JCRCMB7) i 

16S 

/* 

SHIFT  OIGH1 

' fill  with  ones  «/ 

16R 

0B2H! 

MR7! 

SRA(AC)  EEC  STZi 

170 

OBIH! 

SRA(T)  FEZ  JZE(MLP.MFX) i 

171 

/* 

APPLY 

COPRECTION  •/ 

172 

0C3M! 

MFX! 

TZR(R9)  K80000  INH  JCR(XXX 

173 

0C9H! 

XXX! 

NOP(A)  JEL<POS»NEGM 

174 

OCBm! 

NFG! 

CMP (A)  JCR(OV2); 

17S 

OCDMi 

Ov2l 

ALRJA)  EFll 

176 

OCAH! 

P S! 

SDR(A>  FEl  ICP(0V3)« 

177 

OCEH! 

0V3! 

ILR(T)  1 

170 

OClM! 

SRA(AC)  EEOl 

17P 

OCEH! 

SOR(Q)  EEl  JZR(EETCH)J 

180 

0B6H! 

PHSACI 

ILR(RO)  RWM( 

181 

0C6H! 

LMKR9)  FEU 

182 

006H! 

ILR(R11  rwmj 

183 

0E6HI 

LMKR9!  EEi: 

184 

0F6H| 

ILRIR2)  RWm: 

18S 

106M! 

LMKR9)  EEl  JCC(PUSA?)« 

186 

116H! 

LpS! 

ILP(A)  1 

187 

126HI 

DSM(R9)  JCC(Z7M 

188 

136HI 

PllSA?! 

ILP(R3)  RWMl 

189 

146HI 

LMKR9)  EEl  JCC(PUSA3M 

190 

156H! 

Z7! 

SRA(AC)  ST7  JEL(OUT.AGN) « 

191 

152H! 

OUT! 

ALR(AC)  fez  JCR(WW) » 

192 

153Ht 

Ar,N! 

0SM(R9)  JCP(7Z)» 

193 

166HI 

PIISA3I 

ILR(R4>  RWM; 

194 

176H! 

LMI(P9)  EEi; 

195 

186H! 

ILR1R51  RWM; 

196 

196HI 

LMKP9)  EEH 

197 

1A6MI 

ILR(R6)  RWM; 

198 

1S6H! 

LMI(P9)  EEH 

199 

1C6MI 

ILR(R7>  RWMt 

200 

026H! 

LMI (R9) 

EE  11 

201 

27H! 

ILR(R8) 

RWMI 

202 

28H! 

LmT (09I 

EEH 

203 

29H! 

II  R(T) 

RWM  JZR (FETCH! « 

204 

1E6H! 

N7I 

NOP(A!  JZR(FETCH); 

205 

106h! 

LMT(R9)  FEl  JCR(0WN2)« 

206 

37Ht 

M5C! 

NOP (A)  JPR(SE  SG  SL  SNE  SG 

207 

RTN  SKN  SKP  50 

208 

57H< 

CLI  ! 

LTM(AC)  JCP(CLM 

209 

67H! 

PuSXI 

LMI(S)  FFl  ICC(PUSX1)« 

?1 0 

/# 

ntv/TnF  ... 

211 

77H! 

Of 

CLP(R6) 1 

212 

0E7HI 

CLP (AC) 1 

213 

107M! 

LMI (AC)  KOOOOFI 

214 

I27m 

LMI (AC)  K00005« 

215 

137HI 

CIA(AC)  FEU 

216 

147HI 

S0P(P8)  FEU 

E SLE  PUS'  PUSX  POPX 
SNO  SAP  DO) J 


• / 
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XMAS  VEMS  3.0  pacer  EMULATOR  MICROCOOE  EOP  TMTEL  1000 


RECORD 

NUMBER 

217 

157h! 

LMKR9)  RRMi 

21S 

167m! 

ACM (AC) t 

21R 

177M! 

S0R(R9)  EE1« 

220 

187M! 

SOP(T)  EEII 

221 

18SH1 

ILP(A>  < 

222 

184H1 

SOP(R2)  EElJ 

221 

/• 

start  main 

LOOP,  COMPARE  SIGN  Y WITH  ' 

22<* 

182H! 

OlV! 

XNR(R9) ! 

22S 

I81H! 

TZR(R9»  EEO  sbOOOO  INHj 

22<S 

180MI 

ILR(R6)  JFL (SZERO.SONE) : 

227 

/• 

oieeerent  signs  •/ 

22H 

192h! 

S7ER0! 

ALR(R6)  EE0« 

22R 

191HI 

ILR(R2) t 

210 

190HI 

ALR(R2)  EE0« 

211 

140R! 

ILR(T) « 

212 

IHOM! 

S0P(R9)  EEll 

211 

ICOMl 

ALR(R2)  JCR(OVEP)! 

2lA 

/• 

SAME  Signs 

*/ 

23S 

191HI 

SONE! 

ALR(R6)  EEl: 

21iS 

194M! 

ILP(R2I J 

217 

195HI 

ALP(R2) 1 

218 

197H! 

ILR(T)  1 

21R 

1A7H* 

S0R(R9) « 

240 

1B7MI 

CMR(AC)  1 

241 

IBlH! 

ALR(R2)  EEl  I 

242 

/* 

CHECK  fOR  I 

= 0 •/ 

241 

ICIH! 

OVER! 

LMKR8)  EEll 

244 

1C7m! 

NOP(A)  JEL (niV.OONE) 1 

245 

/• 

APPLY  CORRECTION  •/ 

246 

I83m( 

DONE' 

CLP(AC) ; 

247 

188M! 

LMI(AC)  K80000  EEll 

248 

198h| 

ALR(R6) ( 

249 

1A8H! 

SDP(A)  EEl  |7R(EETCH)« 

250 

87M! 

PlISXI  ! 

ILP(A)  RWMl 

251 

97H! 

LMI(S)  EEll 

252 

0A7H! 

ILR(X)  RWMl 

251 

0B7MI 

LMI(S)  EEll 

254 

0C7M! 

ILR(P)  RWMl 

255 

007w| 

LMI(S)  EEll 

256 

0E7HI 

II.P(W)  RWM  JZR(EETCH)  I 

257 

117MI 

SSPi 

TZR(A)  K7EEFE  JZRIEETCHII 

258 

107HI 

P|lSA6! 

ILP(T)  RWN  jzRIEETCH)  I 

259 

1E7MI 

R I! 

NOP(A)  JZR(EETCH)! 

260 

38M! 

XE! 

ALR(X)  t 

261 

48Hi 

LMI(AC)  RRM  JPRILA  ST«  LX 

262 

ANDO  C EE 

261 

68M! 

PnPX ! 

DSM(S)  JCCIPOPXIM 

264 

78Ht 

AOM! 

ACM(AC)  EEi  rwM  JZRIEETCH 

265 

88  3! 

PrtPxi  1 

LMKSI  RRM! 

266 

98H! 

ACM (AC) 1 

267 

0A8M| 

SOP(W)  EEll 

268 

OBBmi 

OSM(S>  1 

269 

0C8MI 

LMI(S)  RRMi 

270 

OOBh! 

ACM(AC)  1 

XM*S  VE«S  ?.0  PACER  emulator  MICROCOOE  FOR  INTEI  TOOO 


record 

NUMBER 


271 

0F8h» 

S0P(P|FF1 1 

272 

oerhi 

DSM(S>  « 

273 

108M! 

LMI(S)  RRM  iCCIP0PX2)« 

27a 

1 18m! 

S5N! 

CSP(AC) 1 

27=; 

128h! 

ORR(A)  KROOnO  J?R(FFTCH): 

27f. 

138m! 

P0PX2! 

SOP(X)  FFU 

277 

l48H* 

DSM(S) ! 

278 

1S8H! 

LMI(S)  RRMI 

279 

168H! 

SOR<A)  FFl  )7R(FETCH)» 

280 

1D8m> 

P|)SA5! 

LMJ(R9)  FFl  JCR(PUSA6)I 

281 

1E8m! 

SmI  ! 

NOP(A)  J7R(FETCM)I 

282 

39H! 

JJ! 

NOP(A)  J7R(FETCM)I 

283 

49H> 

RTN2! 

ACm(AC)  JCR(RTNT)I 

284 

59H- 

RTNl  ! 

LMI(S)  RRM  ICC(RTN2)« 

28S 

69hi 

RTN! 

DSM(S)  JCC(PTNl)« 

286 

79H* 

Ool  ! 

ACM(AC) t 

287 

89m  t 

ORR(A)  JZR(EFTCH)I 

288 

119M! 

Ex! 

SORtT)  FFU 

289 

129h! 

ILR(X) I 

290 

139H1 

SDR (A)  FFl; 

291 

149HI 

ILR(T) 1 

292 

159M! 

SOR(X)  FFl  J7R(FETCH)I 

293 

189h| 

ONl  ! 

SDP(T)  FFU 

294 

199h! 

ILR(O) I 

295 

1A9HI 

SDR(A)  FFU 

296 

1R9h! 

ILR(T) « 

297 

1C9HI 

SOR(Q)  FFl  j7R(FETCM>; 

298 

1D9H! 

PIISA4! 

ILP(R9)  RWM  JCPlPUSAS); 

299 

1E9M! 

EO! 

ILR(A)  JCCIONKI 

300 

lAH! 

POSl  ! 

ILR«P)  FFl  J7R(FETCH)I 

301 

2AHI 

POSS! 

NOP(A)  J7R(FETCHM 

302 

/•  ENTRY 

for  page 

: 2 CENTROID  TRACKER  •/ 

303 

3AHI 

CTQACKI 

NOPIA)  J2RIFETCH)  PAGE?; 

304 

4AH! 

RTN3! 

SDP(P)  FFl  I7RIFETCH); 

305 

5AH! 

SKNl  ! 

NOP(A)  JFL (POSS.NEGG) ; 

306 

6AH| 

SKN! 

T7R(A)  K80000  INM  JCC(SKNl): 

307 

7AHI 

XORl  ! 

ACM (AC) ; 

308 

SAMI 

XNR(A)  JCR(OWN5); 

309 

/*  IF  A 

,LT.  MEM  CFxO  ZF=0.  IF  A .GT.  MFM  CF=n  ZF=1 

310 

IF  A 

•EQ.  MEM 

CF»1  ZF»0  */ 

311 

oaami 

TSAME!  NOP (A)  JFL ( AP0S2 . ANEG2 ) « 

312 

OBAHI 

NOCRY! 

NOP (A)  JZR (FETCH) 1 

313 

OOAMI 

N0CRY2I 

NOP(A)  FFl  5TC  J7o(FETCH); 

314 

or  AMI 

AP052! 

NOP(A)  FFl  STZ  JZR(FETCH); 

315 

lOAH! 

SP! 

ILR(P)  FFl  JZR(FETCH); 

316 

1 1AM I 

EP! 

SOP(T)  FFl; 

317 

12AM! 

• 

ILP(P) I 

318 

13  AM I 

SOR(A)  FFl; 

319 

14AHI 

ILRIT) I 

1 

320 

15AMI 

SOP(P)  FFl  JZR (FETCH); 

321 

16AM! 

NSKIPI 

NOP(A)  JZR(FETCH); 

322 

17AM! 

EVEN! 

ILR(P)  FFl  j7R(FETCH); 

323 

ISAM! 

NCI 

NOP (A)  JFL(NOVEFl.OVEFl) ; 

324 

19AMI 

NOVFFl 1 

NOP(A)  JZR(FETCM)? 

"I 


IMAS  ->.0  PACbO  FmULATOO  MICWOCOOP  FOP  INTei  "^000 


Pf’COOO 


3^S 

1 AAMi 

Ovf  f7! 

ILP(P)  FFl  i70(FETCH)i 

l^iS 

18A'-t' 

NF?  ! 

NOP(A)  JFL (N0VEF3.0VFF3) I 

327 

ICAH! 

NOVFF3 ! 

I(.P(P)  FFl  )?0(Ffich): 

32« 

IDAm! 

0vFF4 ! 

ILP(P)  FFl  J7P(FETCH); 

32<} 

IFAuJt 

N1  1 • 

NOP(A)  J7R(FETCHM 

330 

18M< 

NFGl  < 

NOO(A)  JZP(FETCH)! 

331 

?8Hi 

NFGG! 

ILP(P)  FFl  I7P(FETCH)! 

33? 

3RH> 

LL! 

NOP(A)  JZR(FETCH)» 

333 

5RHt 

SKPl  ! 

NOP(A)  JFL(P0S1»NEG1) S 

334 

6RR! 

SkP! 

TZR(A)  K80000  INH  JCdSKPl); 

33S 

7MH  ! 

AnDD! 

ACh(AC) < 

337> 

8RH  ! 

ANR(A)  JZRtrrTCHll 

337 

OARM  ' 

SSMC  1 

CMP(P8)  JCP(0«N7): 

33« 

ORRR  ! 

Cpy  ! 

NOP(A)  JPL (NDCPY?.C»y7)  : 

339 

OORh  ! 

CpY7  • 

NOP(A)  FFl  sTZ  iZP(FPTrH)! 

340 

OFR'-' ! 

AnFG? ! 

NOP(A)  JZP(FFTCH)i 

34  1 

lORM! 

NcP> 

NOP(A)  JZR(FFtCh): 

34? 

1 IRM! 

£S! 

SORfT)  FFl: 

343 

1?RM! 

ILO(W) ! 

344 

1 3RM! 

SDR(A)  FFli 

34S 

14RR  ! 

ILO(T) 1 

34f> 

15RH> 

SOR(W)  FFl  iZRlFFTCHi: 

347 

16RR! 

SKIP! 

ILP(P)  FFl  J?P(FETCHI! 

348 

17RH! 

ODD! 

NOP(A)  JZP(FETCH); 

349 

18RW! 

CO! 

NOP(A)  JFL (0VEF?,N0VFA ?) ; 

350 

19RM! 

Ova  F 1 ! 

lUR(P)  FFl  )Zr(FETCh)1 

351 

IARm! 

NnvFF?! 

NOP(A)  )70(FFTCH)  • 

35? 

IRRH! 

CO??! 

NOP(A)  JFL(nVFF4.NOVFFi.  • 

353 

ICRH! 

OVFFD ! 

NOP(A)  JZP(FFfCH): 

354 

lORR! 

NDVFF4 ! 

1 N0P(A1  l7-^(FFTrHi 

355 

IFRM! 

N1  ?! 

NOP(A)  JZR (FETCH!! 

358 

3Crt ' 

I.  ! 

LMT(P9)  PPM! 

357 

4CR' 

ACm(AC) ! 

358 

5CH! 

ALP(X)  JCP(CIX): 

359 

6CH! 

SO! 

NOP(A)  JCC(SOl)! 

360 

/• 

REOlSTEO  eight  is  SET  TO  STACK  POINTER  »’EN  S ’ 3NS  OF  mpmORv  lOCaI 

36) 

AND 

ACr  mULATOP  ape  oiffedent 

36? 

363 

9rr,15TEB  FIGHT 

IS  SET  TO  The  DIFFEPTni.f  OF  T HfMnpY  lOCATU'N  jn  ) ! hf 

364 

A'-CIWULATOK  wMFN  the  signs  O'"  MFNOOY  LO-Ation  and  ■:ri!«UtATD9  A^r  VFF 

365 

ERENT 

» / 

366 

7CH' 

C! 

ACm ( AC) t 

367 

8CH! 

S0R(R8)  FFl! 

368 

9CH' 

SDP(T)  F -1  ^ AOOOOl 

369 

OACHI 

IIO(A)  STC; 

370 

03CHI 

SDR(95)  FF;  KHPOOO) 

371 

OCTh  ! 

IlP(R5)  FF'i  sTZi 

377 

ODCh' 

XNR(T)  JCr('X,">!! 

3 '3 

OFFh) 

CX7! 

T70(T)  IFh, 

374 

OFCHi 

TZR(P5)  INh  jFl (N7SA“F .SAMF ! 1 

375 

1 0CH| 

CX?!  ILP(A)  FFO  jCC(C»3i 1 

376 

1 ICH* 

IrX! 

ILP (R9) 1 

377 

1 ?rH| 

ALP(X) 1 

378 

13CW! 

TZA(AC)  K80000  INhi 

JL 


‘■It 


XMAS  ?.n  pacep  fmulatop  microcooe  for  inth  mnn 


RECORD 

NUMHFR 

17R 

14Ch* 

NOP  I A)  JFL  (MSKIP.SMP)  : 

3S0 

18Cw; 

DwNl ! 

ltm(AC) : 

1R1 

1 7CM! 

SORIA) 

FFl  J7R(FETr-i); 

3fl? 

1 HTh  I 

SOI  ! 

T7RIA)  KROOnO  INM  JCF(Nr.CR)! 

3S3 

1 FC^! 

DI  ! 

LM1(R9)  RIN  JCCI0WN3): 

IrtA 

30H  I 

AA! 

NOP(A)  JZPIFFtCH): 

3<i5 

SDH. 

crx  • 

LMI(AC)  RRM  JPRILA  STA  lx  STX  A]  S)  m 0 AOM  ODl  »Ov) 

IMA 

ANDO  C FF  FF  GG): 

387 

8DH  ! 

SNO! 

NOP(A)  JCC(SNOl): 

388 

70M  ! 

EF! 

NOPIA)  JZIMFETCH)! 

38R 

aOH! 

DWNS! 

CMR(A)  JZRIFETCHM 

3R0 

OAOmi 

0NN7  • 

ALR(R8)  FFl! 

391 

ORDh  ! 

C XXX! 

TZRIR8)  JFU (NOCRV.CRV) ; 

39? 

1 1 Oh  ! 

Drx  ! 

ILR (R9) ! 

393 

laOMi 

CMA (AC) I 

394 

1 3Dh! 

ALR(X)  FFll 

39S 

140MI 

NOP (A)  JFLISP.NSP)) 

398 

1 90m  ! 

SNOl  ! 

TZP(A)  K80000  INH  JCF INC?  CRPp)S 

397 

IDOm! 

0 N4  • 

LM1(R9)  rot  JZ^IFETCM)! 

398 

IEDm! 

Do  ! 

ILR(A)  JCC(DWN4)i 

399 

3FHI 

CoR) 

NOP(A)  PAGF?  JCC(OWNR)! 

400 

SFH. 

OwNo  ! 

NOP (A)  JCC(SAE); 

401 

6E8' 

SaE! 

TZP(A)  KOOOol  INM  ICCISAFl): 

40? 

7Fm  ! 

Fr  ! 

NOPIA)  JZR(FETCM)S 

403 

1 IFm! 

NOPP! 

NOP(A)  JZRIFETCH)! 

404 

18EMI 

SaEI  ! 

NOPIA)  JFL (FVEN.ODO) : 

40S 

IEFh! 

HH  ! 

NOPIA)  JZRifETCH)! 

408 

OFHi 

F FTru  < 

LMl |P)  FF!  ROM! 

407 

IFHi 

LTmiAC)  kOIFFF) 

408 

?FHt 

S0RIR9)  FFl  JPXIDIP  ' L PEG  1 JI  LT  8SC  XK  J ( 

409 

CTPA  < LL  I < AA  rOP  10) : 

410 

3FH  I 

lO! 

NOPIA)  JCCllOl): 

411 

8FH! 

DO! 

NOPIA)  JZPIFFTCm)! 

8ia 

7FHi 

Or,! 

NOPIA)  JZRIFETCH)! 

413 

1 1Fm> 

P7! 

NOPIA)  SPO  IZOIFPTCH)! 

414 

14FM! 

Ini ! 

NOPIA)  jccijo; 

41S 

IDFH! 

JK! 

NOPIA)  JPR  INI  .N?  t N3.N4  ,NS.  TRaP«N7  .R  X)  .SMl  ,F  j.nU.NI? 

418 

n I DO  MH  ID: 

417 

IEFm! 

II! 

NOPIA)  JZRIFETCH)! 

418 

EOF 

NO  PPOORAM  FPPORS 
END  OF  PPOORAM 
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